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Edible oil manufacturing at a glance



What is dry condensing?

▪ Cryogenically driven vacuum system
That condenses water vapor directly into ice.

▪ Most stable and cost-effective method
For the evacuation of stripping steam in the deodorizing 
process.

▪ Over half a century’s experience
With the Atlas Dry Condensing technology, having delivered 
over 60 major DC plants over the past two decades.

▪ Low operating pressure, down to 0,5 mbar
With high motive steam savings when compared to a traditional 
vacuum system.



Basic thermodynamic principle

▪ For traditional vacuum systems ▪ For dry condensing vacuum systems
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Dry condensing PFD
Including upstream scrubber and refrigeration system (excl. from GEA scope of supply)

Refrigeration unit

Dry condensing unit

Deodorizing unit

Deaeration unit



Main parts and process flows
DC Parts



Main parts and process flows
DC Parts



DC Animation



Advantages of dry condensing…

▪ Optimized use of freezing surface 
and temperature

▪ Thinner but very even ice layer 

→Less temperature loss over ice
save energy 

Horizontal condenser designProcess valve

▪ Process valve plate and large 
opening work as vapor distributor

▪ Very uniform ice buildup on the 
whole tube bundle

→Less pressure fluctuation in the

deodorizer

→No risk for ice buildup at inlet

General

▪ Long lifetime and easy 
maintenance 

→Low cost

▪ Flexible installation – high or low 
in the building or further away.

▪ Possibility for future capacity 
increase (add 3rd condenser for 
100% capacity increase )

…due to our unique GEA design



Advantages of dry condensing…

Peripheral energy consumption

▪ Very low-pressure loss 
throughout the condenser

→Low energy consumption for 
removal of non-condensable 
gases (via deaeration unit)

▪ Less steel mass per surface area

→Reduction of energy consumption 
for both de-icing and pre-cooling 
because of efficient design

Simpler configuration

▪ No mechanical pump required for 
de-icing flooding/washing

▪ No mechanical pump required for 
ammonia circulation

→Reduction of energy consumption

→Increase of reliability of system

→Reduction of maintenance cost

…due to our unique GEA design

▪ Reduction of fatty acid carry-over 
to deaeration system

→Less CIP cleaning required

→Energy savings and higher 
reliability

Position of connection to 
deaeration



Reduced motive 
steam consumption
→ Reduced capacity 
required for cooling 

tower and thus better 
utilization of space

Constant vacuum (no 
change throughout 
the year because of 
fluctuating cooling 

water temperatures

Better recovery of 
products due to high 
concentration of FFA 

and oil in outlet

Reduced water 
consumption and 
wastewater load

Lower energy 
consumption

→ Reduced OpEx

Possibility of high 
vacuum for large 

process loads

Advantages of dry condensing…
…compared to traditional „wet“ ejector systems

Lorem ipsum
Lorem ipsum

Lorem ipsum
Lorem ipsum

The image shows a typical Hot-well including 
water discharge from an ejector vacuum system

→Typically very smelly due to the FFAs

→FFAs are difficult to recover because of 
dilution



Deodorizer capacity 500 TPD

Vacuum at DC: 2,0 mbar ( 2,5 in DEO ) Electricity: 0,1    EUR/kWh
Stripping steam: 200 kg/h Steam: 18,00    EUR / ton
Non condensable:  10 kg/h Water: 0,1    EUR / m3

FFA and oil: 20 kg/h Polluted water: 0,6    EUR/ m3

Operating
cost:

Investment*:

• Based on ex-works price including installation and commissioning, refrigeration and deaeration units

DC 602 Traditional ejector system
With barometric condenser and indirect cooling of  

water

Saving

26,79 EUR / h
227.715 EUR / 8500 h

75,61 EUR / h
642.702 EUR / 8500 h

48,82 EUR / h
414.987 EUR / 8500 h

DC 602 Traditional ejector system
With barometric condenser and indirect 

cooling of  water

Additional
Investment

1,210,000 EUR 425,000 EUR 785,000 EUR

Comparison of OpEx / CapEx DC vs. ejector systems



Creating services that matter.
Performance Partnership to unlock your full potential.

Enhancing Availability
Minimize downtime with proactive maintenance and 
innovative technology to boost uptime and ensure 
smoother production.

Driving Sustainability
Reduce environmental impact, optimize resources, and 
extend machine lifespans with tailored digital solutions and 
expert support.

Boosting Productivity
Optimize efficiency through process improvement, staff 
training, and digital solutions. Leverage data-driven 
insights to maximize production potential.

With digital solutions, skilled professionals and a reliable 
quality of service that is tailored to your needs, we will 
succeed in reaching your goals together. 



GEA.com
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