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Remote commissioning
of CO, recovery at Camba

Bavaria

CAPACITY INCREASE | Camba Bavaria, a brewery renowned for
itsinnovative approach within Bavaria’s rich beer culture and a sister

company to the leading brewing systems developer BrauKon, has

successfully commissioned a Dalum Senior CO, recovery plant.

THIS INSTALLATION is particularly
noteworthy as it is one of the first Senior
models in operation and Dalum’s very first
plant to be commissioned entirely remote-
ly. This also shows Camba Bavaria’s dedi-
cation to sustainability and independence
through advanced technology that guar-
antees a consistent supply of high-purity
natural CO,.

The story of Camba Bavaria began in
2008 in Truchtlaching, Germany, born
from the vision of Markus Lohner, who
founded BrauKon in 2003 to develop pro-
fessional brewing systems. With his years
of global experience, he recognised the
potential for genuine craft brewing art-
istry, something that can hardly be realised
in large beer companies. Lohner aimed

Author: Lykke Dalum, Dalum Beverage Equip-
ment, Sgndersg, Denmark

to create exceptional craft beers through
forward-thinking use of hops, grains, and
creative brewing techniques.

The early success of Camba Bavaria,
including a gold medal at the European
Beer Star for their first brew of the Camba
Mastrobator, quickly led to increased de-
mand and the need for expansion. In 2016,
BrauKon and Camba Bavaria consolidat-
ed their operations in Seeon and created
a modern brewery dedicated to brewing
with great attention to detail and having
produced over 250 diverse beers to date.
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> Upgrade to a higher capacity
system

As Camba Bavaria’s production volume ex-
panded significantly by 30% in 2024, so did
their need for a secure and sustainable CO,
supply. To support this growth and ensure
cost efficiencies, Camba Bavaria upgraded
to the Dalum 30 kg/hr Senior model, Da-
lum’s most powerful system to date and
designed as a perfect fit for breweries in
the 25,000-50,000 hectolitre production
range.

Having previously experienced the ad-
vantages of Dalum’s CO, recovery technol-
ogy with a 15 kg/hr Craft Plant that recov-
ered 90 metric tonnes of liquid CO, in just
18 months, the brewery made a strategic
decision to invest in this larger capacity. To
put this into perspective, this is equivalent

BRAUWELT INTERNATIONAL | 2025/IV 259



BRAUWELT INTERNATIONAL | KNOWLEDGE | ENERGY AND ENVIRONMENT

Typical chemical profile in DALUM CO2 Recovery
After dehydrator
Presence in feed, After water scrubber, After compressor,ppm| and condenser,

Component ppm ppm ppm ISBT ppm
Acetaldehyde 20 0 0 0.02 0.2

Ethyl Acetate 200 10 8 0.0
Mercaptans 5 1 0.7 0.0 0.1
Dimethy! sulfide 35 3 2 0.05* 0.1

Ethanol 2500 5 0 0.0
Carbon disulfide, CS, 0 0 0 <0.05 0.1
Hydrogen sulfide, H,S 0 0 0 <0.01 0.1
Carbonyl sulfide COS 0 0 0 <0.05 0.1
Oxygen O, 1000 1000 1000 0.005-0.1* 30
Moist H,0 >10000 >10000 1000 1 20
Carbon dioxide % 96 97 99 99.985-99.995 99.900
Nitrogen 4000 4000 4000 0.1 na
Ammonia na na na <1 2.5
Oil & grease na na na <1 5
Hydrocarbon na na na 1.5 50
Benzene na na na <0.01 2.5
Methanol na na na 0.06 10

ISBT: International Society of Beverage Technologists

Chemical profiles of the various stages of the CO, purification system

to driving a standard European passenger
car around the Earth’s equator nearly 19
times. This move positions Camba Bavaria
to achieve CO, self-sufficiency, reduce op-
erational costs, and secure a source of natu-
ral CO, for their brewing operations. With
the plant producing liquid CO,, one tonne
of CO, only demands one cubic meter of
storage capacity, which maximises efficien-
cy and minimises storage requirements.

> CO,recovery for craft brewing

Dalum Beverage Equipment has pioneered
CO, recovery solutions specifically engi-
neered for craft breweries. Their technol-
ogy is built upon a purification and lique-
faction process adapted from established
methods but optimised for small scale op-
erations.

The CO, feed from the fermenters, once
oxygen levels are below approximately 1%,
is directed to CO, collection stations with
pressure regulators for individual ferment-
er management and the recovery of purge
gas. Afoam trap at the inlet of the CO, plant
significantlyreducesthe carry-over offoam
and liquid into the system.

The CO, gas then passes through a wa-
ter scrubber, a vital initial stage in remov-
ing most impurities. Afterwards, the gas
is compressed to condensation pressure
using a patented stainless steel and oil-free
3-stage variable speed compressor. The
compressed CO, undergoes a dual-stage
adsorption process focused on dehydra-
tion and the removal of remaining volatile

organic compounds. This advanced purifi-
cation train now employs regenerable alu-
minium oxide adsorbents and molecular
sieves within the dehydrators without the
reliance on activated carbon filters, which
leads to less consumables. This combina-
tion effectively captures moisture, alco-
hols, aldehydes, ketones, ethers, peroxides,
mercaptans, sulphides, and nitrogen-based
molecules such as ammonia and amines,
which ensures a highlevel of CO, purity.

Critically, this adsorption
technology effectively tackles
the removal of DMS to levels
undetectable by trained sensory
panels, which is important for
both beer and other carbonated
beverages.

Condensation of the puri-
fied CO, occurs within Dalum’s
patented condenser, which can
utilise the brewery’s own gly-
col system. The liquid CO, is
then transferred to a vacuum-
insulated storage tank. A key
element of the system is the
patented CO, condenser, an
eleven-metre-long counterflow
column. Within this column, the
CO, molecules are continuously
condensed and re-evaporated, a
processthatefficiently strips out
non-condensable gasses such as
oxygen and nitrogen. The liquid
CO, typically shows an oxygen
content below 0.1 ppm, the

ard tests could reliably measure. However,
highly sensitive instruments like the Orbi-
sphere DO meter at Ramsgate Brewery in
England have detected even lower levels,
down to 6 ppb. This exceptional purity
ensures that the natural CO, from fermen-
tation meets the stringent requirements
for beverage grade applications and ISBT
standards and aligns perfectly with the
German Reinheitsgebot for brewing and
making it suitable for use in even the most
delicate beverages, including non-alcohol-
icbeersand sparkling waters.

> Remote commissioning for seam-
less and efficient operations

The remote commissioning of the Dalum
Senior Plant at Camba Bavaria marks a sig-
nificant milestone for Dalum. Dalum pro-
vides an online dashboard offering a com-
prehensive overview of all process param-
eters, alongside remote troubleshooting
capabilities, thereby minimising the need
for extensive on-site technical personnel.
This is particularly advantageous for craft
breweries with smaller teams.

Kim Dalum, CEO and Founder of Da-
lum, emphasised the innovative nature of
this project, saying: ,Not only is this one of
the first Senior models in operation, but it’s
also our very first plant to be commissioned

minimum concentration stand- Compact installation situation with the Camba Bavaria
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entirely remotely. At Dalum, we work close-
ly with our customers to advance and refine
our technology.“ Michael Stangl, the Brew-
master at Camba Bavaria, shares his con-
fidence in achieving CO, self-sufficiency
with the new plant: ,The new Dalum Plant
is ready to recover more CO, now, and we
see a strong chance for the brewery to be-
come self-sufficient with CO,. This ensures
a supply of natural CO, that aligns with the
integrity of our brewing process while also
supporting efficiency and sustainability.

> Operation of CO, recoveryona
small-scale

Implementing a Dalum CO, recovery sys-
tem provides Camba Bavaria and other

craft breweries with cost savings by re-
ducing or eliminating dependence on
CO, suppliers and enhanced control over
their CO, source. The primary variable
costs are electricity for running the plant
(approximately 0.2 kilowatt-hours per
kilogram of CO,) and a minimal amount
of water (around one litre per kilogram of
CO,). Maintenance is estimated at a low
percentage of the capital investment per
annum.

Furthermore, CO, recovery consider-
ablylowersabrewery’s environmental im-
pact by eliminating or drastically reducing
the emissions associated with the produc-
tion, purchase, and transportation of in-
dustrial CO,. Marcus Lohner emphasised
the economic and operational advantages

and notes: ,It’s only logical to install a Da-
lum CO, Plant. It pays for itself and offers
many other benefits.”

Currently, eight Bavarian craft brewer-
ies are utilising Dalum’s CO, recovery sys-
tems. For a brewery like Camba Bavaria
with expanding production, this trans-
lates to significant reductions in their car-
bon footprint, that aligns with their com-
mitment to sustainable brewing practices
backed by BrauKon’s advanced approach
to brewery design and technology inte-
gration. The partnership between Camba
Bavaria and Dalum Beverage Equipment
exemplifies how innovative technologies
allow craft brewers to achieve both opera-
tional excellence, autonomy, and environ-
mental responsibility. |
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