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RISING COSTS NEED GREATER EFFICIENCY

Efficiency is going to be key to the future success of bus-
inesses. As costs continue to rise and resources need to be
more carefully managed, producing the same great beers
for your customers as efficiently as possible will become a

necessity not a choice. We aim to work alongside you and
offer new solutions that help you understand how efficiency
can be created quickly and easily throughout the brewing
process with no compromises on your brewing.

THE NEXT GENERATION OF LIQUID HOP RANGE

When it comes to efficiency our next generation liquid
hops range can address many issues that lead to money, re-
sources or time being wasted in a brewery. These products
help you streamline your brewing while helping you retain
or even improve flavor, quality and consistency. They are
amazingly flexible and can be used with most brewing kits
throughout the brewing process from beginning to end.

Efficiency gains are possible throughout the brewing
process with our liquid hops range. You can combine them
to create a cumulative effect that can make your brewing
as efficient as possible. Depending on the product you are
using and the result you want, our liquid hop range can be
used as either a full or partial replacement for other products

that have a lower efficiency. They are all made from hops
and can be dosed quickly and easily into your standard bre-
wing kit.

v/ Increased Utilization

v/ Improved Consistency

v/ Reduced Processing Times
v/ Reduced Brewing Energy Use
v/ Reduced Waste

v/ Reduced Shipping Costs

v/ Reduced Storage Costs

v/ Improved Flavors
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WE ARE WITH YOU TO MAKE IT EASY

Adopting new products such as the Liquid Hops range CHOOSE which liquid hop product/s you want to use to
might be daunting if you have never worked with them be- improve your efficiency.
fore. But working with us to understand the best way to

introduce them into your brewing will make it quick and READ the technical data sheets and product guides for the

. duct.
easy to get the results you want. To ensure you achieve the produc
maximum gains possible, introducing them should be ade-  SPEAK to us to plan the best way to introduce the liquid
liberate and planned process. product for maximum efficiency gains.

We have the people with the expertise and understan- TRIAL AND REFINE your brewing with the new product.

ding to help you to do this successfully, so you can enjoy the REPEAT with the next liquid product until you have
benefits to your business they offer. made all the efficiencies you want to.

AT A GLANCE

From bittering, right through to preparing your beer to These products are amazingly flexible however, and the
be packaged, our liquid hop range of products helps you be brewers we speak to who use the products have often per-
more efficient. Below is a guide to where in the brewing  fected how and when adding the product works best for
process the different products can be used. them. We offer technical support from our Brewing Solu-

tions Team if you need help making any of the products
work perfectly for you.

HOPAID® ANTIFOAM ---;
during fermentation

== SPECTRUM
i during dry hopping

--- INCOGNITO®

m A

FILTRATION ,

post fermentation
and post filtration

HOPHAZE® ---~---
post fermentation
and post filtration
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BarthHaas

FLEX"

HIGHLY EFFICIENT AND
FLOWABLE HOP BITTERNESS

FLEX® is a great way to add bitterness quickly and easily. Unlike the sticky and viscous CO2 extracts you
may have seen or worked with in the past, FLEX® pours freely without the need for a dosing unit. Once
you've added the amount of FLEX® you need, you can simply close the lid and store the remainder in
chilled conditions ready for the next brew. It’s been carefully crafted from 100% hops, to add a clean and
smooth hop bitterness. As a full or partial replacement to hop cones or pellets, FLEX® can create efficiency

through:

INCREASED YIELDS

FLEX® does not soak up wort like hop cones and pellets
do so you don't lose as much wort in the bittering process.

INCREASED ALPHA ACID UTILISATION

The high concentration of alpha acids available in FLEX®
are dosed in a liquid form, bitterness utilization is typically
improved over T90 hop pellets by 10 - 20%, relative. This
makes it a highly efficient way to hit your target results.

REDUCED SHIPPING AND STORAGE

FLEX® offers more than a 75% reduction in product
weight compared to standard T90 hop pellets. This means
you are not paying to ship the same volume. It also means
that storage costs can be reduced.
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REDUCED WASTE

As a fully dissolvable liquid hop product, FLEX® does
not create solid waste material that needs to be disposed
of. Depending on your waste management processes this
can reduce your costs in both transporting and processing
waste material.

REDUCED CLEANING TIMES

Compared to hop cones and pellets, FLEX® can help
reduce the hop residue left behind from any overfoaming
caused at the point of hop addition. Anything that is left on
the kettle wall is usually cleaned quickly and easily with no
need for hard scrubbing. The time and effort saved per brew
can be a great help for brewers. If you run an automated
CIP, you can save time and energy by running shorter, less
intensive cycles.

WHERE TO DOSE:
Brew Kettle
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Learn more at

. SCAN ME
barthhaas.com/efficiency
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CASE STUDY
WISEACRE BREWING CO.

“We now use FLEX®
in all our beers ...”

Wiseacre Brewing Co. opened in 2013. Based in
Memphis, Tennessee, they are mostly known for
pilsner (making up about 50% of what they brew)
but they have also produced a very large array of
around 300 different beers since they opened. They
are a regional US brewery, currently in 18 states,
but primarily in the Southeast.

Davin Bartosch, co-owner and Brewmaster says:

“We first heard about FLEX® from our contact at HAAS.
They mentioned a new 100% hop bittering product that
might also provide us some savings in other places too. You
have to understand, I'm a cheap person, so it appealed to
me immediately—just because any place I can save, whether
that be shipping or wort loss or whatever, it all kind of made
sense.

We did some trials with Tiny Bomb because that’s the
beer that we produce most of. We had done some brewing
trials with other extracts that are very waxy and they re dif-
ficult to measure, weigh, move around and store etc. With
FLEX® however, we didn’t have these issues. The biggest
thing for me was that it tasted better. You ask any brewer,
the preference is always going to be for what tastes better,
so that was initially very attractive. There’s a cleaner, more
specific bitterness—less earthy vegetal bitterness.

We also saw that we saved money. FLEX® is much higher
in alpha acids, so it's a much more compact version of the
bittering hops we’d normally use. The storage and shipping is
so much less as a result. FLEX® stores in neat, little, very sta-
ckable jugs as opposed to bags and boxes that take up a lot
of space. The same thing with shipping, you can get so much
more of it on a pallet than you can traditional hops. There
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Davin Bartosch

Co-owner & Brewmaster

are wort savings too of around 3-8% which is not enormous
but is definitely helpful.an improvement within the system,
rather than having to clean up yeast off the floor because
a vessel has over-foamed. It also makes hygiene less time
consuming. Some of our old square fermenters have the old
internal cooling coils and we do a huge amount of work to
keep them clean.

We now use FLEX® in all our beers because we want clean
bitterness in all of them. It’s good to start with nice, clean
bitterness, then add complexity with hops in other places in
the process. FLEX® helps me do this super consistently and
super efficiently.”

GUIDE TO EFFICIENT BREWING
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BarthHaas

INCOGNITO’

HIGHLY EFFICIENT
LATE HOP FLAVOR

INCOGNITO® is a variety specific, pourable, and made from 100% hops. It makes brewing late hop beers
easier and more efficient than ever before, whilst also offering consistency and hop flavor stability benefits
that you won't get with hop cones or pellets. As a full or partial replacement for whole cones or pellets,

Incognito can create efficiency through:

INCREASED YIELDS

As a fully dissolvable concentrated liquid hop product
INCOGNITO® helps reduce beer losses by not soaking up
your beer. That means that unlike with traditional hop
cones or pellets, you lose nothing from creating your late-
hop flavor with INCOGNITO®.

REDUCED WASTE

INCOGNITO® creates no additional waste that needs to
be removed after you have finished the whirlpool process.
This reduces your costs and time associated in both cleaning
up and disposing of waste hop material.

REDUCED SHIPPING AND STORAGE

INCOGNITO® does the same job as a fraction of the equi-
valent volume of hop cones or pellets. This means you are
not paying to ship the same volume. It also means that
storage costs can be reduced as you are refrigerating less
material.

AVAILABILITY

INCOGNITO® is currently available in the following true-
to-type varieties: Centennial, Chinook, Citra®, Ekuanot®, El
Dorado®, Mosaic®, Simcoe® and Sabro®

WHERE TO DOSE:
Whirlpool
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Learn more at

. SCAN ME
barthhaas.com/efficiency
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CASE STUDY
NORTHERN MONK

“... the most significant
benefit we observed was
in our yield.”

Northern Monk Brew Co. have been brewing for
10 years and are based in Leeds, UK. They started
out of the Old Flax Store brewery and taproom and
expanded in 2017 with a dedicated production site,
which now has a capacity of 70k HL per year. They
sell their beer nationwide and internationally.

Brian Dickson, co-founder and technical director says:
“We regularly experiment with new products at our Old
Flax Store site, where our smaller brew length allows for
plenty of experimentation and one-off beers. However, our
traditional brew kit sometimes struggles with modern bre-
wing techniques, especially when it comes to high hop rates.
When BarthHaas (through BarthHaas X) introduced Incog-
nito to us, we saw the potential to achieve a high equivalent
gram per liter hot-side dosing, without increasing the pellet
loading to a level that caused complications on brew day.

The initial trials were largely successful from day one, and
we quickly became fans and regular users of Incognito. The
team at BarthHaas X provided us with valuable advice on
the best ways to incorporate the product to maximize its so-
lubility in the solution. Initially, we trialed Incognito solely
with Citra, but as the range of options expanded, we began
experimenting with other varieties. We first tested Incognito
at our production site in one-off specials and eventually in-
corporated it into our core range of products.

When we started using Incognito at our main produc-
tion site, we primarily utilized it to increase whirlpool hop-
ping rates when appropriate. However, the most significant
benefit we observed was in our yield. By substituting a por-
tion of T90/BBC pellets with Incognito, we noticed a nota-
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Brian Dickson

Co-founder & Technical

director

ble increase in our wort collection into fermentation vessels
(FVs). This was particularly valuable as we faced rising costs
for utilities and raw materials over a 12-18 month period.
Any opportunity to reduce costs or increase yields was incre-
dibly valuable for us.

In the current brewing climate, efficiency is essential for
navigating the rising costs of production. We recognize its im-
portance and will likely explore other hop products, such as
Spectrum, to further enhance our yields from FVs in the near
future.”

GUIDE TO EFFICIENT BREWING
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BarthHaas

SPECTRUM

HIGHLY EFFICIENT
DRY-HOP FLAVOR

SPECTRUM adds true-to-type variety specific dry hop flavor that is made entirely form hops with no syn-
thetic carriers or solvents. As well as the efficiency benefits listed below it delivers highly consistent flavor
to help you manage beer quality. It can also create a more stable dry-hop flavor that lasts longer in the final
beer and creates no hop creep. As full or partial replacement for hop cones or pellets, SPECTRUM can create

efficiency through:

REDUCED PROCESS TIMES

SPECTRUM is simple to dose and makes all of the flavor
compounds more readily available to the beer. This means
you can reduce tank times and therefore the overall brewing
process times. This means you can make more beer more
quickly and easily.

INCREASED YIELDS

SPECTRUM is a fully dissolvable liquid product and as
such it does not soak up your beer like traditional hop cones
or pellets do. This means that you reduce your beer losses,
reclaiming beer that would otherwise be soaked up in the
dry-hopping process. The result is more beer to sell, making
more profit for your business.

REDUCED ENERGY USAGE

By reducing processing time and increasing dry-hopping
yields, you can reduce your energy usage during the dry-
hopping process.

PECTRUM

LAVOR
LL FruM

REDUCED WASTE

SPECTRUM creates no additional waste products. This
means that with every pellet or hop cone you replace with
SPECTRUM, you are reducing the waste material and the
associated time and cost needed in disposing of it. You
can also re-pitch your yeast when dry-hopping a beer with
SPECTRUM.

REDUCED SHIPPING AND STORAGE

The volume of SPECTRUM required to achieve the same
job as hop cones or pellets is significantly reduced. This me-
ans less volume on the road, giving you reduced shipping
costs. Add to this that you are chilling a far smaller volume
and the cost savings can really add up.

AVAILABILITY

SPECTRUM is currently available in the following great
hop varieties: Azacca®, Bru-1®, Cascade (US), Citra®, El Do-
rado®, Eclipse®, Galaxy®, Mosaic® and Vic Secret®

WHERE TO DOSE:
Fermenter during dry hopping.

REDUCED CAPITAL EXPENDITURE:
As SPECTRUM is fully soluble, you don't need any
additional expensive equipment to dry-hop your beer.

Learn more at
barthhaas.com/efficiency

SCAN ME
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CASE STUDY
AMUNDSEN BRYGGERI

“I suspect that [...] we can
improve yields even further,
which would be incredible.”

Amundsen Bryggeri is an Oslo-based brewery
focused on producing quality craft beers. Their
motto is “Created by Craftsmen” and they see
themselves as modern day craftsmen hand-crafting
and producing ales, lagers and sours. As Oslo’s
largest brewery they have been following an organic
growth from the starting days at their 5 hL brew
pub. They now enjoy a 3500m2 42 hL brew plant.

Matt Arens, Head Brewer explains:

“We wanted to use SPECTRUM for a variant of our dou-
ble IPA, Double Apocalypse. This version of the beer (which
we called Lean Green Lupulin Machine) was an experiment
to see if we could match the Double Apocalypse flavor in the
most efficient way possible. To do this we used SPECTRUM
alongside another of our liquid hop products Incognito®, and
a brewing enzyme from Novozymes called Ultraflo® Max.
The usual dry-hopping rate for this beer is 80 kg in 40 hL, so
a whopping 2 kg/hL.

Based on our previous experience with using SPECTRUM
and our discussions with BarthHaas, we decided to add it
early. If brew day is day zero, then we added SPECTRUM
two days after the brew day and then the pellets went in
right after, which is the next day, so day 3. We decided to go
for a 50/50 split. We kept 40 kg of T90 / BBC pellets in the
dry-hop and then went for 5 kg of SPECTRUM. That was a
very different approach than what we had been doing pre-
viously. Most of our past approaches were SPECTRUM-hea-
vy, but this time it was way more balanced. The result was
striking. No harsh resinous notes and instead it was juicy
orange, passion fruit and peach flavors, making this a dange-
rously drinkable double IPA.
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Matt Arens
Head Brewer

On the last Double Apocalypse (reference beer), we got 31
hL and on this one we got 35.8 hL unpackaged beer, which is
a big difference. Admittedly, the yield on our Double Apoca-
lypse was a bit lower than it should have been - it is usually
32 hL of beer. But we are comparing those two beers, because
everything is the same - the same bulk silo delivery, and the
specialty malts are from the same pallets. If we are going to
compare like for like, that was the difference. But in any case,
we have never brewed a Double IPA with more than 35 yields
out of 40. Those are the numbers; and numbers don't lie.

We wanted to push the boundaries with SPECTRUM but
actually the key is to start more carefully, trying a partial
replacement or reduced dose rates. I suspect that with some
more trials we can improve yields even further which would
be incredible.”

GUIDE TO EFFICIENT BREWING
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BarthHaas

HOPAID'
ANTIFOAM

INCREASED
FERMENTER CAPACITY

HopAid® Antifoam is the world’s only natural hop-based foam inhibitor, making it a great silicate free,
clean label product. It is fully metabolized or separated along with spent yeast at the end of the fermen-
tation process, meaning it has no negative impact on your beer. Inhibiting over-foaming using HopAid®

Antifoam can create efficiency through:

INCREASED FERMENTER UTILISATION

If you're having to consider investing in more fermenters
to increase production you may find HopAid® Antifoam is
a great low cost alternative. With less volume needed to
be left to account for foam build up, you can increase your
production output by up to 25% potentially removing the
need to purchase expensive new equipment.

REDUCED ENERGY USAGE

Maximizing your fermenter capacity will mean that you
are optimizing your cooling regime, thus reducing the ener-
gy you need to cool every liter of beer you produce.

@@
BarthHaas' | @®@D<(
HopAid'@ @ @
Antifoam
22:-235

Increases fermentation

capacity
Stores at 4-20°C

REDUCED CLEANING TIMES

With less over-foaming and Kraeusen you'll find a signi-
ficant reduction in difficult to clean residues being left on
the fermenter wall. This will make manual and CIP or tank
farm cleaning easier, saving you time and effort. With clea-
ning being easier no matter what kind of brew kit you are
using, you and your team get more time to make great beer.

REDUCED CONTAMINATION RISK

Excessive foam is a major microbiological contamination
risk. HopAid® Antifoam significantly reduces this, reducing
your exposure to the risk of write-offs of beer and profits.

WHERE TO DOSE:
Fermenter during fermentation

Learn more at

. SCAN ME
barthhaas.com/efficiency
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CASE STUDY
POHJALA

“Sometimes it’s [...] the
difference between money
in the bank and just paying
the bills.”

Pohjala is an Estonian based brewery with an
international reputation for producing some of
Europe’s best craft beers, with a particular flair
when it comes to dark and barrel aged beers. Going
since 2014, they now reside in a relatively new
50 hL brewery, that helps them keep up with the
demand for their beer.

Owner and Head Brewer, Chris Pilkington says:

“We are very much like all craft breweries. We are always
trying to squeeze that bit extra out of everything, but also
make sure the beer tastes good. We've been using HopAid®
Antifoam for a few years now just to increase our yields. By
using it we have effectively turmed our 50 hL kit in to a 60 hL
kit. Sometimes it's those couple of extra kegs you can squeeze
from a fermenter that can be the difference between money
in the bank and just paying the bills.

As an exporter the last few years have been tough, and
we've had to use the time to really work on our efficiency.
You can'’t spurn innovation in my opinion, so I had no con-
cerns about trying HopAid®. It does help that it's made from
hops though. Our first trials with the product didn’t go so
well in the old brewery and we didn’t pick it up again until
we moved. In the end it turned out we were just over-filling
the old fermenters to try and get everything we could. We
were maybe leaving only 5 % head space at times. In the
new brewery though we revisited it. We spoke to BarthHaas
to get the dose rate dialled in and were more realistic about
how much we were filling the fermenters - although we are
still pushing the limits on that one.

For us it's also down to the cleaning when it comes to
HopAid® We have an automated CIP system and if every

S,
€Z-chan

5

Chris Pilkington

Owner & Head Brewer

beer is fermenting differently and causing different amounts
of foaming that is sticking to walls, then I have to fiddle with
the settings and timings to get everything cleaned properly.
Whereas when we use HopAid® it is less variable. We can
say that all our CIPs are working on a set regime, and I
don’t have to think about it. 30-minute caustics can turn in
to 15-minute caustics which obviously save us time, and the
shorter cycles save us water as well.

If you are smaller brewer my advice would be to not over-
fill your fermenters to try and increase yields like I did initi-
ally. Take some time to dial in the right dose rate of HopAid®
for your beer, and you will be able to fill the fermenters more
but without all the mess.”

GUIDE TO EFFICIENT BREWING
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BarthHaas

PHA’

HIGHLY EFFICIENT
AROMA MANAGEMENT

PHA® CLASSICS and PHA® VARIETAL TOPNOTES are ideally suited for creating and managing the best
possible aroma when producing larger volumes of beers or non-beer beverages. They are made from hop
oils to meet a highly accurate and consistent aroma profiles, so you are able to reliably hit your desired
outcome every time. PHAs can be dosed into cold beer to create efficiency through:

INCREASED YIELDS

Using solid hop materials to adjust aroma means more
beer is being soaked up and cannot be sold. In comparison
PHA® give you 100% of what you brew more quickly and
easily and reliably.

REDUCED WASTE

With less solid hop material required to hit your target
aroma profile you can significantly reduce the amount of
waste produced. This means don’t have the additional costs
and effort associated with removing and managing it.

REDUCED PROCESS TIMES

PHA® products are very quick and easy to dose meaning
you can add or adjust aromas as you need to far quicker
than when using solid hop material to achieve the same
result. It allows you to really streamline your processes to
brew more, faster and more consistently.

REDUCED RECIPE DEVELOPMENT TIMES

The PHA® products can help you in developing new pro-
duct lines more quickly and easily, with a huge amount of
control over how you can achieve target aroma profiles. It
can reduce the time and resources you need make sure you
customers are getting something new and interesting.

WHERE TO DOSE:
Post fermentation and post filtration

Learn more at

. SCAN ME
barthhaas.com/efficiency

GUIDE TO EFFICIENT BREWING
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MORE ABOUT PHA®

As well as efficiency, our PHA® ranges also offer
versatility that gives you complete control over
your beer and non-beer beverage aroma.

PHA® CLASSICS

Distinctive hop aromas for the perfect result

Our classics range delivers distinct profiles picked out
from the hugely complex array of aromas found in hops.
If you want to diversify your product development quickly
and simply, or balance out slight flavor variations, our PHA®
CLASSICS are the product for you.

These highly concentrated, natural hop-based oil frac-
tions are 100% soluble. They are pure aroma products
with no bitterness - easy to dose, suitable for light-stable
products and perfect for lagers, pilsners and low or non-
alcoholic beers.

We offer a base range of PHA® CLASSICS flavors or can
work with you to create exactly what you need: Spicy,
Myrcene, Citrussy, Sylvan, Floral, Herbal.

PHA® VARIETAL TOPNOTES
Refined variety specific dry hop aroma

PHA® VARIETAL TOPNOTES give you the dry hop aro-
ma for specific hop varieties to help enhance and refine your
final aroma.

Perfect for brewing products with a clear hoppy charac-
ter, these pure varietal hop oils are without bitterness, are
100% soluble and a natural way of replicating the aroma
of hop varieties such as Cascade, Perle and Mt Hood. PHA®
VARIETAL TOPNOTES are easy and efficient to dose, and
suitable for light-stable products.

GUIDE TO EFFICIENT BREWING
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HOPHAZE"

HIGHLY EFFICIENT
STABLE BEER HAZE

HopHaze® is becoming ever more popular as a hop natural way to create stable and consistent beer haze
using nothing but hops. Depending on the technique you are using to create beer haze, it can be expensive,
time consuming and doesn’t always remain stable. HopHaze® solves these issues while having no impact on
the final flavor or aroma of the beer. HopHaze® can be used as a full or partial replacement for non-barley

grains to create efficiency through:

REDUCED INGREDIENT COST

Non-barley grains and other ingredients that are often
used to create beer haze can be expensive. HopHaze® gives
you the option of reducing or removing the need for these
depending on your beer style and desired mouthfeel.

INCREASED SHELFLIFE

HopHaze® creates a stable haze in your beer that often
lasts longer than haze created through other methods. The
haze will often remain stable in your beer, even beyond the
recommended shelf life of the beer without dropping out of
suspension.

REDUCED COMPLEXITY

Creating haze in your beer with HopHaze® is a simple
process where haze is added at the end of the brewing pro-
cess. It simplifies your brewing, giving you fewer steps to
create haze that is more stable and consistent than when
using other techniques.

REDUCED SHIPPING COSTS

HopHaze® is a 100% hop liquid product that does can
do the same job as a vastly greater volume of non-barley
grains. This means you're shipping less to achieve a more
consistent and stable result.

WHERE TO DOSE:
Post fermentation and post filtration

Learn more at

. SCAN ME
barthhaas.com/efficiency
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BarthHaas

*

EFFICIENT PRODUCTS ;
COMBINED WITH
EXPERT ADVICE ...

One of the reasons that we are able to develop these products and offer you such
a range of efficient options is that we have innovation at the core of our business.
Literally. Our core values as a business are CREATIVITY and RELIABILITY.

BarthHaas employs a large number of people that have a huge wealth of knowledge about the
science involved with hops and brewing, so that we are able to lead innovation around the globe.

OUR BREWING SOLUTIONS TEAM

These are the people that are there for you when you
need help or advice on how you can make your brewing
better and more efficient. There is very little they don't
know about brewing and (as you would expect) are par-
ticular experts in hops and hop products no matter their
application. So please reach out to us so that we can connect
you with the right expert when you are looking at how best
to streamline your business so we can thrive together in the
future.

UNRIVALLED SERVICE AND SUPPORT

Our products are both innovative and of the highest qua-
lity, but that is only half the story when it comes to deci-
ding to work with BarthHaas. We like to take the extra step
when it comes to providing great service, sound advice and
excellent technical expertise. From the point we first meet
you, we want you to feel like we are your partner. We aim
that everybody you meet on your journey with us will help
you in every way they can, and if we ever fall short, we
listen, and we work to do it better for you the next time.

Contact us brewingsolutions@barthhaas.com
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THRIVING TOGETHER

More great tools and tips to help us
thrive together in the future
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Sign-up for The BarthHaas Thriving Together newslet-
ters to keep up to date with everything we are doing when
it comes to help our industry keep moving forward in the
most successful way possible. Whether it’s creating more
efficiency to combat rising costs, identifying and managing
possible risks to your business due to climate and global in-
stability, or even learning how to better meet you customers
changing tastes by diversifying your offering, we hope you'll
join us on our journey.

barthhass.com/thriving
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