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At GEA, our focus has always been on you: how can 

we help you to serve your customers, even better? 

We do this through a combination of engineering 

excellence and inspired plant design; the continual 

innovation of trusted technology to meet the needs 

of ever-changing markets; keeping our promises; and 

by using our knowledge, experience and expertise 

to keep you sharp, by improving processes, saving 

energy, and helping you to bring new products to 

market quickly and profitably.

We ensure operator and food safety and product 

quality by applying scrupulous hygiene and fast, 

effective cleaning (CIP). We share your aim to have 

reliability built in so that you can keep downtime to 

a minimum and productivity flying. By analyzing 

your requirements, we recommend the most fit for 

purpose technologies to ensure excellent product 

microbiology. Then there is automation, the driving 

force behind efficiency, repeatability and traceability 

on which your business relies.   

It’s the total cost of ownership that matters, 

not just the capital expenditure. At GEA we base 

our solutions on the analysis of the Total Cost of 

Ownership (TCO) and provide you with access 

to our process, microbiology, energy and project 

management experts to serve you today and 

in the future.   

Safety, reliability, productivity, efficiency and the finest 
products for your customers.

Sharing your goals
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Application overview

Milk

• Skim milk

• Whole milk

• Buttermilk

• Dairy whitener

• Milk permeate

• Milk protein concentrate/isolate

Specialties

• Infant formula

• Fat filled milk

• Fat filled whey

• Goat milk

• Camel milk

• Condensed milk

• Sweetened condensed milk

Whey 

• Crystallized whey

• Sweet/acid whey

• Demineralized whey

• Lactose

• Whey permeate

• Whey protein concentrate/isolate

Whatever your dairy products, or markets, our experts will 
help you develop the processes and products you need to 
keep you ahead in a rapidly changing world.
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GEA, your trusted partner

Getting the right technology for your product.

The GEA Center of Competence Evaporation has 

been serving our business continuously since the 

early 1950s, building first on field and empiric 

experience, then embracing digital technology. It 

allows us to propose robust and cutting-edge proven 

technologies, tailored to your precise needs.  

We combine our many years of experience and 

engineering know-how to bring you complete 

turnkey production lines for your dairy products 

including liquid processing, spray drying and 

powder handling. 

We consider your overall range of products, energy 

costs, and long-term sustainability. 

Our project management team applies the highest 

standards to keep you on time, on promise and meet 

your production requirements. People safety remains 

at the core of our concern, especially when it comes 

to process design, site erection and commissioning. 

Cutting edge automation, based on S88 standards, 

helps limit human exposure to the `just necessary’ 

and lets management steer the business.

Getting the right technology for your product

We can conduct feasibility trials for products and 

processes and explore the scientific background to 

all applications. We do this using pilot plants at our 

test facilities in France, Germany and in Denmark 

where our test center includes spray drying. Our 

skilled engineers will help you to refine processes 

and perfect recipes to help you bring new products 

to market, quickly, efficiently and profitably. 

Our test centers include access to laboratory 

facilities that allow our technicians to study the 

behavior of small quantities of product at all 

stages of the process. This allows the physical 

properties of products to be determined under all 

operating conditions to allow specific characteristics 

to be achieved.  

Tests can also be performed at your premises if  

the product is difficult to transport.  
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Technology overview

Pre-treatment

Pre-treatment increases the product 

temperature from cold storage up to boiling 

point. During this process, the product needs 

to be protected from any harm, and avoid 

bacterial development, in an economical way. 

The technologies we use are: 

Direct contact preheating: ‘vapor mixed 

into liquid.’ Our low mesophile and low 

thermophile preheaters help reduce bacterial 

development by reducing the heating surface 

and helping to increase the running time.

Indirect contact preheating: ‘robust and 

cost effective’. Using a set of GEA liquid-

liquid or liquid-vapor tubular heaters (EHEDG 

approved). It is the most economical solution 

with improved hygiene.

Heat-treatment

Involves the heating of the product from 

thermization up to UHT to tailor the product 

functionalities (denaturation and protein 

stability) as well as guaranteeing an excellent 

and safe microbiological profile for human and 

animal consumption. 

GEA regenerative/flash vessels: recycle 

the energy and divide the steam consumption 

necessary for heat treatment by a factor 

of 2 to 4.

GEA tangential swirl heater: A direct steam 

injection device designed to reach the highest 

temperatures with minimum fouling and 

scorching. 

GEA UHT plant: to provide indirect contact 

heating for the highest temperatures.

GEA infusion technology: for heating viscous 

and concentrated products.

Evaporation

Evaporation concentrates the product for 

volume reduction prior to transport and 

before drying while keeping its tailor-made 

functionalities and minimizing the heat load 

on the product. 

Hygienic design: easy to clean with minimum 

downtime and chemical usage. Vapor side and 

sanitation cleaning are possible.

Open type product distribution, product inlet 

from outside: hygienic and robust design 

(no chimney) with even distribution. 

Open/semi closed/closed calandria top: 

designed to match each application, sight 

glasses for easy inspection, hygienic design.
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Separation

This involves the separation of the product 

liquid droplets from the vapor by centrifugal 

force. It’s possible to achieve clean, transparent 

condensate and maximize product recovery.

Wrap around separator: integrated into the 

calandria foot for 360° separation and footprint 

reduction. Hygienic and optimized design, 

spray balls and easy inspection. 

Tangential separator: installed adjacent 

to the calandria with tangential circular 

inlet, without baffles and/or angles, 

hygienic and easy inspection.

Post-treatment

This adjusts the product properties to match 

the subsequent process steps.

Flash cooler: used typically for instant 

cooling of whey/permeate/condensed 

milk, and instantaneous pre-crystallization 

without blockages. 

Tubular re-heater: beneficial for sweetened 

and condensed milk.

Plate heat exchanger: for pre-concentrate 

cooling and heat recovery.

Pilot Plant
Standard pilot range

We offer a full range of standard, 

free-standing falling film evaporators, 

all supplied as skid mounted units. 

The plants are pre-erected in our 

workshop, tested and delivered ready for 

plug-and-play connection to the product 

network and utilities. 

EVAPORATIVE CAPACITY

Plant size FF-50 FF-100 FF-200 FF-400 FF-800 FF-1500 FF-2000

Feed  
9% TS, 25°C 

kg/h 50 100 200 400 800 1500 2000

Evaporation kg/h 40 80 160 320 640 1200 1600

Concentrate 
45% TS, 50°C 

kg/h 10 20 40 80 160 300 400
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Thermal and mechanical solutions

Mechanical Vapour Recompression

MVR is usually applied to single-effect evaporators where a 

compact design is required. Product vapor is recompressed and 

recycled to the heating side of the same effect using electricity. 

An MVR effect can be combined with another, or a TVR effect. 

MVR evaporators are suitable for larger evaporation rates, in 

countries where electricity is easily available and steam cost 

generally exceeds 20 Euros/T. Average specific consumption 

is about 15 kW/T of water evaporated. It generates cold 

condensates that can be easily treated by Reverse Osmosis 

allowing further use in a sustainable way and achieving the 

lowest CO2 footprint. 

Thermal Vapour Recompression

TVR is applied to multi-effect evaporators in which live-steam is 

used to recompress product vapor with the resulting mix being 

used as a heating medium in the first effect. Generated product 

vapors are sent to the following effect and used as heating media, 

effect by effect. Unused vapor is condensed via a cooling tower.

TVR evaporators are suitable for small evaporation rate 

applications (below 5000 kg/h) or cases where steam 

is inexpensive to produce: generally, below 15 Euros/T. 

The process generates warm condensates that can 

be returned to the boiler house and sent to the spray 

dryer preheaters.
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Sustainable solutions

Protecting the environment for future generations is 

important to all of us and reducing energy consumption 

saves operational costs too. So, at GEA, our engineering is 

focused on creating value, with sustainability, for you:

• Total Cost of Ownership optimization

• Energy savings (pinch analysis and co-process)

• Product quality and tailored functionalities with

a minimum energy profile.

• Hygiene, CIP cost reduction and easy inspection

• Plant footprint reduction, lay-out and

accessibility optimization

• Heat pump

• Zero steam concept.

Our regenerative and flash evaporation sections are among 

the successful technologies we use to contribute to large 

energy savings. These techniques have much shorter 

heating time for a far higher temperature and less product 

denaturation making it possible to recover almost ¾ of 

the steam used at the heat treatment step and improve 

the product quality.

Combined solutions for shared resources

Using our wide experience in process technology we have 

developed concepts that share the resources between 

various process elements to provide you with additional 

benefits.  For example, by combining the evaporator’s heat 

sources and spray drier’s needs, we can save up to 25% of 

the spray dryer’s energy consumption.

Creating resources

Milk is about 90% water. When this water is extracted 

during the concentration process it’s possible to 

reduce water consumption within the plant itself. 

The mineral load of this water is very low, and any 

residual contaminants can be removed using GEA’s 

filtration technology. Water recovered in this way can 

achieve a high level of purity, often allowing the whole 

plant to become self-sufficient in this valuable resource.

REDUCTION OF STEAM CONSUMPTION

22% SAVINGS

WITHOUT
heat-recuperation

Consumption of 
the evaporator

1250 kg/h

Consumption of 
the spray dryer

4650 kg/h

Consumption of 
the spray dryer

3640 kg/h

Consumption of 
the evaporator

1250 kg/h

2000

3000

4000

5000

6000

1000

0
WITH

heat-recuperation
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Dairy Evaporators Service 
portfolio

A range of services to maintain and improve the performance 
of your evaporator

Supported by a passionate and skilled GEA team

We have a strong team at GEA ready to help you with anything 

from sales to project execution, for a new plant or improving 

an existing facility. Whatever your requirement, GEA is your 

trusted partner for dairy evaporation.

Increased process stability and optimized evaporation

Evaporators can be difficult to optimize as they can be 

influenced by multiple external factors. With GEA OptiPartner, 

we control the inlet flow and power supply to the evaporator 

simultaneously to stabilize and ease the process for the operator. 

Variations in inlet solids are handled automatically. Using digital 

technologies, such as advanced machine learning algorithms, 

GEA OptiPartner increases the efficiency and productivity with 

full visibility of the process.

GEA-Assist 

GEA-Assist is a secure web-based application designed to host 

and manage a variety of online services for GEA customers.

Training Services 

Human error can occur at any time in a plant, resulting in 

lost production, impaired performance and reduced income. 

That’s why we focus on a preventative approach that includes 

providing theoretical and hands-on training for your staff. Our 

training modules are designed and delivered by our specialists 

to give your production personnel the knowledge they need to 

operate a dairy evaporation process efficiently.

Spare parts 

During the commissioning of the plant, we will recommend 

an inventory of critical spares to cover all maintenance needs. 

Our comprehensive spare parts service will give you access to 

genuine parts throughout the operating life of your plant. 

Maintenance MVR

We will provide you with support for your planned and 

preventive maintenance programs.  For critical equipment, such 

as the compressor, we will perform an annual inspection and a 

complete overhaul after five years of operation (*). 

Audit 

To closely monitor and ensure the best working conditions 

for your plant, we propose a series of audits to correct process 

issues and optimize performance. These audits will help 

you to optimize the energy consumption, production costs, 

Clean-in-Place (CIP), hygiene and safety rules and quality of 

your production.

Get instantly connected with GEA Remote Support

We are always looking to improve your service experience and 

with our Remote Support concept, we are not just offering 

you a video tool: we give you access to our expert knowledge, 

stay close and provide dynamic access to our experts and Field 

Service Personnel.
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GEA Service – For  
your continued success

Improve the life cycle cost of your plant 
and equipment

GEA Service partners with our dairy customers, supporting them throughout the entire 

life cycle of their plant and equipment to ensure their business success. Our focus is to 

build, maintain, and improve customer performance throughout the entire life cycle of 

the plant and its equipment.

Beginning of Life Services

Getting you started with seamless support for instant productivity and performance.

Lifetime Services

Keeping it running cost-effectively while ensuring safety and reliability.

Extended Life Services

Constantly improving by sharing our knowledge to safeguard your investment.

Consulting & Enhanced Operations

Enduring commitment to you and your business.
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“Engineering for a better world” is the driving and energizing principle connecting GEA’s workforce. As one of the largest 

systems suppliers, GEA makes an important contribution to a sustainable future with its solutions and services, particularly 

in the food, beverage and pharmaceutical sectors. Across the globe, GEA’s plants, processes and components contribute 

significantly to the reduction of CO2 emissions, plastic use as well as food waste in production.

GEA is listed on the German MDAX and the STOXX® Europe 600 Index and also included in the DAX 50 ESG and MSCI 

Global Sustainability indexes. 

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

GEA Process Engineering SAS

4, Rue Jean-Pierre Timbaud, 

78180 Montigny-le-Bretonneux, 

France

Tel +33 (0)130 146 110    

gea.com/evaporation




