
Mechanical Vapor Recompression
Industrial Heat Pumps

AN INNOVATIVE APPROACH 
TO INDUSTRIAL ENERGY EFFICIENCY

MAXIMIZE SAVINGS. 
MINIMIZE CARBON.
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Easy integration

Water as refrigerant (GWP = 0)

<5 years return on investment€

98% CO2 emission reduction

COP up to 50

Key highlights:



•      Global COP: 2.6
◦ HP COP: 4
◦ MVR COP: 5.7

• Non-intrusive system: no impact on production

Key figures:  
•       Electricity: 602 kWh/h
◦ HP: 330 kWh/h
◦ MVR: 272 kWh/h

•       tCO2 saved/year: 2,020
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“Hot” source for MVR: 
110 m3/h at 90°C

Cooling tower

Consumers

“Low” pressure
steam

2 t/h at 80°C

High pressure steam utility
2.3 t/h at 130°C

6-stage MVR 
in series

“Cold” source of energy:
85 m3/h at 60°C
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Key figures:  
•       Thermal: 1.4 MWh/h
•       tCO2 emitted/year: 2,020

Waste heat
1.4 MWh/h

Cooling tower
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Low scale 1.4 MW

Key figures: 
•       Electricity: 5.2 MWh/h
•       COP: 4.3
•       tCO2 saved/year: 30,000
• Non-intrusive system: no impact on production
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Key figures: 
•       Thermal: 21 MWh/h
•       tCO2 emitted/year: 30,000
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condensate

Water

Water

Low concentrated hexane

Steam from boiler
32 t/h at 130°C

Waste heat: 
Concentrated 
hexane vapor
lost through 
cooling tower

Cooling tower
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Distillation column with MVR

Key figures:
•      Electricity: 940 kWh/h
•      COP: 4.7
•      tCO2 saved/year: 6,120
• Payback: less than 3 years
• Non-intrusive system: 
  no impact on production

as many MVRs
in series 

         as needed

AfterAfter

Key figures:
•      Thermal: 4.4 MWh/h
•      tCO2 emitted/year: 6,120
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Multiple Effect Transformation with MVR

Key figures: 
•      Electricity: 3.2 MWh/h
•      COP: 3.3
•      tCO2 saved/year: 14,350
• Non-intrusive system: no impact on production

Vapor from dryer
16 t/h at 98°C

“Low” pressure vapor
14 t/h at 88°C

High pressure steam
17 t/h at 180°C

Heat recovery
system

Steam from boiler
0 t/h at 180°C

Dryer

as many MVRs 
in series as needed
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Key figures: 
•      Thermal: 12 MWh/h
•      Electricity: 22 kWh/h
•      tCO2 emitted/year: 14,350

Steam from boiler
17 t/h at 180°C

Vapor from dryer
16 t/h at 98°C

AerocondenserDryer
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Dryer with MVR 
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EXAMPLES OF ENERGY EFFICIENCY PERFORMANCE 
IMPROVEMENTS IMPLEMENTED


