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The Food & Beverage industry faces multiple challenges …
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The F&B industry is evolving again to meet these challenges
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Process automation & optimisation is one of the biggest focus areas for innovation by 
food manufacturers, 73% of manufacturers are investing in process automation & optimisation
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A new path for the food and beverage industry
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Status quo is insufficient to achieve production excellence, digital transformation is required.



Digital Twins – Not only process models
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Today’s Focus: 

Process Simulation
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Overcome innovation barriers to sustainable F&B production with digital 
process twins

Typical benefits:

Current situation:

• Cost pressure means that over 65% of 

companies are prioritizing product 

innovation and process efficiency.

• Corporate responsibility targets 

drive energy, water & waste reduction. 

• Consumer quality demands are increasing.

• Result: F&B companies risk needing to 

invest € millions to stay competitive

What questions might be asked to increase your company’s 

speed of innovation and competitiveness?

The solution: Digital design of Food & Beverage processes 

using physics-based process digital twins

How can I produce many 

high quality recipes with a 

shorter batch time to 

differentiate my product in 

the market?

Reduce water and evaporation energy 

demand by >50% to remove impurities

How can I design a safe 

process for multiple products 

with no more than necessary 

CAPEX spend?

How can I increase run time 

of a protein concentration 

process to meet market 

demand?

How can I design an impurity 

removal process with 

minimal water & energy 

usage?

Increase process line uptime by up to 

10% to untap €3-5 M annual revenue

Avoid €15-20 M CAPEX spend in 

multi-factory process upgrades 



Advantages of physics-based process modelling

• Two types of modelling:

• Physics-based modelling: 

• Requires less experimental data

• Can be used outside of data range

• Transfers better to other scales/equipment

• Takes advantage of well-known phenomena
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Data-driven Physics-based

Experimental Data

“Real” Physics

Data-based



Membrane System Modelling
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Overview Case Studies
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Whey protein concentrate (WPC) production –
Improve uptime of ultrafiltration process to meet demand
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Customer challenge

• To reduce protein fouling in a WPC ultrafiltration process to increase process 

uptime & reduce CIP frequency

• To meet product specification and capacity requirements

• Configure and calibrate physical science-based process model of ultrafiltration 

process

• Use optimisation techniques to identify operating conditions which reduce rate of 

fouling and increase run time

Solution

Customer benefits

Reduced membrane fouling delivering up to 10% increase in process runtime

Higher productivity and reduced CIP

Streamlined experimentation and process upscaling to engineering and operations

CAPEX savings 



Recovery of beer from yeast slurry – 
Improve process understanding and consistency
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Customer challenge

• Yeast slurry after beer fermentation contains a significant amount of good beer

• Equipment exists to separate beer from yeast, but process know-how is 

lacking

• Apply membrane models to calibrate the process and develop better process 

understanding

• Deploy models to aid in process prediction and operational decision-making

Solution

Customer benefits

Reduce operator efforts in process control

Improve beer removal from 60% to 80%

Financial benefit of $50-200k per annum, depending on brewery size
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Plant-based ingredient production –
Sustainable design of reverse osmosis impurity removal process

Customer challenge

• Sustainable process design – performance evaluation of different configurations

• Minimize energy and water consumption in process

• Improve quality of product given varying feed impurity levels

• Configure and calibrate physical science-based process model of the reverse 

osmosis process in SIEMENS gPROMS FormulatedProducts

• Performance analysis using global system analysis

• Use optimisation techniques in gPROMS to identify optimum operating conditions

Customer benefits

Solution

Better, leaner and more competitive designs

20% reduction in diafiltration water consumption

65% reduction in evaporation energy

Operating space discovery for optimal and consistent product quality



Reverse Osmosis Process Design
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In summary
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• Food and beverage industries face a host of challenges including:

• Cost pressures and supply chain uncertainty

• Sustainability

• Changing consumer demands

• Digitalization and digital twin creation is a growing trend

• Process modelling is a key part of digitalization which can help:

• Scale up confidently

• Improve process efficiency

• Maintain product quality

• Manage uncertainty
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