
GEA YEAST-STAR ®
A yeast propagation system  
for breweries
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Always the right solution

Our systems focus on process optimization, 
hygienic design and gentle product handling

Whether you choose one that features mainly standardized 

elements or prefer to have it fully customized, you can be sure 

that GEA has the experience, expertise and understanding to  

be able to supply a solution that’s just right for you. 

When designing a new system, we use tried and tested principles,  

modifying them when required to suit each individual application. 

This strategy ensures optimized plant capacity and maximum 

functionality. For our customers, this means system efficiency 

and reliability.

GEA has accumulated a wealth of yeast propagation know-how 

in recent years, which, when combined with our state-of-the-art  

equipment your specific requirements, has resulted in the 

development of our yeast propagation system: YEAST-STAR®.

Key features of YEAST-STAR®

• Vigorous, actively fermenting yeast 

• Less equipment required 

• Optimal aeration rates

• Circulation loop 

• Sterile air station with candle filter and product trap 

• Optional in-line alcohol measurement, automatic 

determination of yeast cell count, etc.

Yeast management

Yeast is the most important component in beer production; 

its properties have a decisive influence on the quality, flavor 

and filterability of the beer. And, as the variety of yeast types 

increases, the degree of automation required for effective 

processing also increases. 

Yeast management is at the core of any brewery. For ideal  

yeast propagation – and good beer – hygienic plant design 

is essential. In particular, yeast quality is defined by the 

preservation of its viability and by optimizing its vitality. 

In addition, the selection of the right yeast strain, the 

cultivation and propagation of healthy yeast cells and the 

recycling of excessive yeast also plays an important role. 

GEA offers everything you need for comprehensive yeast 

management.

From yeast propagation to fermentation and storage, our aim  

is to create the ideal process conditions. This is essential for  

stable and reproducible fermentation and consistently high  

beer quality. 



Standard solutions individually adjusted

Based on extensive experience in the field of yeast propagation, we have developed 

a standardized yeast propagation system: YEAST-STAR®. The application and 

combination of proven components and procedures ensures excellent yeast 

propagation that’s characterized by reproducibility and high quality.

Benefits from four fundamental characteristics:  

• Gentle homogenization of the yeast suspension

• Optimized aeration

• Temperature control adapted to the overall process 

• Special yeast nutrition 

YEAST-STAR® is particularly gentle and adapts to the specific requirements of the 

yeast type, helping to prepare the yeast for subsequent fermentation.

The repeated-fed-batch process creates stable conditions in the propagation tank. 

As such, the yeast remains in the logarithmic growth phase, resulting in active 

fermentation with a high percentage of viable cells. Furthermore, required quantities 

can be produced in a short period of time.

TYPICAL COURSE OF YEAST PROPAGATION

1

Concentration [C]

Time [t]

2 3 4

1 Lag phase (start-up phase)

2 Log phase (logarithmic phase) – assimilation phase

3 Stationary phase

4 Death phase



Depending on the nutrient composition and the yeast strain, 

yeast cell counts of 100–120 million cells/mL are obtained with 

doubling times of approximately 8 hours. In fact, cell counts of 

160 million cells/mL have been reached with YEAST-STAR®.

GEA has developed two basic types of yeast propagation systems, 

which differ in levels of automation (semi- to fully automatic). 

The technical principles and process control remain the same, 

which means that GEA always has an appropriate solution. 

Customized automation to meet customer requirements 

To ensure that the optimal yeast quantity can be produced 

on demand, the capacity of the YEAST-STAR® is designed 

according to the requirements of the brewery. With standardized 

calculation programs, we can quickly and easily determine the 

exact design parameters of your YEAST-STAR® to meet your 

individual needs.

Feature
YEAST-STAR®

Standard
YEAST-STAR®

High End

Overall system

Manual – –

Semi-automatic × –

Automatic – ×

Process connection Automatic – ×

Aeration Automatic × ×

Homogenization Automatic × ×

Temperature control Automatic × ×

CIP connection Automatic – ×
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Focusing on the best  
possible yeast quality

The yeast quantity required for assimilation is produced with 

the single-use method in the propagator. The propagator is 

charged with a yeast suspension and gradually mixed with fresh 

wort – while it is aerated and homogenized – until the desired 

yeast quantity and an appropriate cell concentration is obtained. 

Then, the propagator content is transferred into the assimilator, 

where it is gradually mixed with fresh wort, aerated and 

homogenized. In this way, the required yeast quantity to pitch 

into the fermentation tank, as well as a residual quantity that 

remains in the assimilator, is produced. This residue is used for 

the next propagation step in the repeated-fed-batch process.

Homogenization

The YEAST-STAR® operates by passing the suspension through 

a circulation pipe by means of a speed-controlled centrifugal 

pump. Reduced flow rates of 1 m/s minimize the shear forces 

and significantly increase the vitality and viability of the yeast.

To ensure homogenous mixing, the return inlet of the circulation 

line is located below the minimum filling level in the tank shell. 

And, as there are no agitators, there is no risk of contamination 

from built-in components. 

Advantages at a glance

• Particularly homogenous mixing 

• Gentle product handling owing to reduced shear forces and 

minimal foam formation 

• Easy to clean 

• High levels of microbiological safety

Aeration

Tank aeration of the tanks is done with a vertical pipe in the 

cone. The simple design, with no rotating internal components, 

ensures optimal cleaning. Moreover, with product safety in 

mind, a special trap prevents the product from flowing back 

into the sterile aeration system.

Whether aeration is done with oxygen or air, the use of individually 

tailored measuring equipment ensures optimal aeration control. 

In fact, everything is possible, including fixed time interval 

aeration with specific volume flows or aeration that’s adjusted to 

the oxygen concentration or cell count dependent.

The YEAST-STAR®’s measuring equipment and the degree of 

automation can be are adapted to individual customer needs. 

Excessive aeration is always avoided to reduce oxidative effects 

and the discharge of yeast cells by foaming.

Advantages at a glance

• Additional mixing

• Reduction of oxidative effects 

• Less foam formation

• Excellent microbiological process safety

The main elements of the YEAST-STAR® are two tanks – a 
propagator and an assimilator. Both tanks have the same 
technical components but are used for different processes. 
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Aeration fitting in the tank outlet
Air

Tank outlet

Aeration fitting in the tank outlet
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Temperature control

For faster fermentation initiation, fermenter-like 

conditions are created in the assimilator. A heat of 

approximately 6 °C higher than the fermentation 

temperature has proven to be particularly suitable as 

it both improves the fermentation process and has a 

positive effect on occupancy times.

Nutrition

In terms of both temperature control and nutrient 

supply, conditions should be similar to those during 

fermentation. Yeast that is actively fermenting right 

from the start must adapt to the nutrient composi-

tion. Therefore, additional wort treatment steps such 

as sterilization are not performed in the basic design. 

Heating results in a reduction of the wort’s nutrient 

content. As a complete spectrum of ingredients is 

necessary for successful yeast propagation, if the 

yeast is not adapted to this range, there may be 

negative effects (even during fermentation).

As the wort is not sterilized again, it is particularly 

important that the propagation unit is manufac-

tured according to EHEDG guidelines. This is a fun-

damental aspect of all our process systems. To ensure 

that the yeast remains resistant to contamination, it 

is essential that the yeast concentration does not fall 

Product trap for safe separation of sterile air from 

the process
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below a minimum value of approximately 20 million cells/mL. 

Undesirable ancillary processes are minimized by optimizing 

the ratio of yeast cell count to nutrient concentration.

Advantages at a glance

• No wort sterilization: a complete range of nutrients is available 

• No overfeeding of yeast: minimization of undesired secondary 

processes 

Yeast quality

The following diagram shows the distribution of the intracel-

lular pH (ICP) value of a yeast sample measured in Weihen-

stephan. The yeast quality was determined by flow cytometric 

measurement of the ICP. The distribution is almost completely 

above the value of 6.0 and can thus be regarded as “very good.”
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Connection and yeast dosing 

For correct yeast dosing, you have to know the yeast quality and 

concentration. For this purpose, GEA provides various analytical 

tools, including volumetric dosage and viable cell count 

measurement, etc.

Optimal yeast management plus suitable instrumentation 

ensures reproducible processes, which also has a positive effect 

on the fermentation process, the filterability and, finally, the 

quality of the beer.

GEA has a proven history of developing tailored solutions for 

customers all over the world and successfully integrated them 

into a wide range of facilities.

Air supply and cleaning (CIP)

Depending on the chosen degree of automation, the gas and 

clean-in-place (CIP) supply is also equipped with either swivel 

bends or automatic seat valves. With these components, it’s 

possible to regulate the air supply and the distribution of the 

cleaning medium.

The propagation tanks are supplied with the cleaning medium 

through spray balls. The CIP medium accumulates in the tank 

and passes through the circulation pipe, so that all the fittings 

are cleaned. The connection to clean the aeration device is 

located in the circulation pipe. So the aeration device can be 

cleaned as well, and there are no non-sprayable areas in the tank, 

resulting in excellent cleaning.

By means of the CIP return pump, the cleaning medium is 

removed from the yeast propagation system through the CIP 

return line. It is also possible to sterilize the piping and tanks 

with steam.

Advantages at a glance

• Microbiological safety

• Excellent cleaning results 

• Flexible and compact design

• Easy distribution and regulation of CIP/gas  

(supply and removal)

CIP Gas Management YEAST-STAR ®
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Optimized propagation with the two-tank method

Step 1: Charge the propagator and gradually top up with wort.

Step 2: Transfer the propagator content into the assimilator.  

Step 3: Gradually fill the assimilator with wort until the final 

volume is reached. 

Step 4: 80  % of the volume is used for yeast dosing. 

Step 5: Gradually top up the residue in the assimilator with wort 

until the target volume and the required cell count is reached.

Advantages at a glance

• Maximum microbiological process safety

• High quality beer output

• Essential nutrients are preserved

• Low foam formation and homogenous mixing

• Highest possible flexibility

• Small footprint and low-cost operation

Cooling

Sterile Air

Wort Wort

Cooling

1 Divert Valves

2 Centrifugal Pump

43

1

1

1

1
2 2

3 Propagator

4 Assimilator
1 Divert Valves

2 Centrifugal Pump

3 Propagator

4 Assimilator



GEA is one of the largest technology suppliers for food processing and a wide range of other industries. The global group 

specializes in machinery, plants, as well as process technology and components. GEA provides sustainable solutions for  

sophisticated production processes in diverse end-user markets and offers a comprehensive service portfolio. 

The company is listed on the German MDAX (G1A, WKN 660 200), the STOXX® Europe 600 Index and selected MSCI  

Global Sustainability Indexes.

We live our values.
Excellence • Passion • Integrity • Responsibility • GEA-versity
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GEA Germany

GEA Brewery Systems GmbH

Heinrich-Huppmann-Str. 1

97318 Kitzingen, Germany

Tel +49 9321 303-0

Am Industriepark 2–10

21514 Büchen, Germany

Tel +49 4155 49-0

gea.com/contact

gea.com/brewing


