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We use a 1-Phase Joule Process …

example
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… because it is much more efficient than 
the Carnot Process …
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… if a high compression efficiency is achieved.

* comparison based on Sink 70/95°C  and Source 65/43°C
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6,9 - 8,2 = COP of
ecop RHP

4,1 - 4,8 = COP of
Standard HP

10,3 = max COP of Joule

6,05 = max COP of Carnot

COP of Joule is highly
dependent on efficiency of

compression

Real COP of Rotation Heat Pump 
is higher then physical maximum 

of standard heat pumps!
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Therefore the core innovation of ecop’s technology is an 
integrated highly efficient compression process…

− RHP K7 has a working gas (mix of noble gases) 
encapsulated in a rotor which rotates at up to 
1,800 rpm.

− The rotation results in centrifugal forces.

− The centrifugal force compresses the working gas 
and increase the temperature at the heat 
exchanger further from the rotation axis.

− The temperature of the working gas then 
decreases while expanding it against centrifugal 
forces.

− Once the gas reaches the high-temperature heat 
exchanger, this takes up heat.

Technology
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Design

• High efficient compression/low losses by 
low velocity within channels
(<10m/s compared to 100m/s in conventional Turbo 
compressors → losses lower by 1000x)

• Average efficiency RHP up to 98% 
(average of main compression and ventilation System)

• High efficient compression/low losses by 
low velocity within channels
(<10m/s compared to 100m/s in conventional Turbo 
compressors → losses lower by 1000x)

• Average efficiency RHP up to 98% 
(average of main compression and ventilation System)
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… which has been extensively patented … 

High efficient
compression/low losses
by low relative velocity

Sink in 
e.g. 70°C

Sink out 
e.g. 95°C

High temperature
heat exchangerHigh efficient expansion

High temperature
heat exchanger Ventilation system

source out 
e.g. 43°C

source in 
e.g. 65°C

Design

8

• High efficient
compression/low losses
by low velocity within
channels
(<10m/s compared to 100m/s in 
conventional Turbo compressors→ losses
lower by 1000x)

• Average efficiency RHP 
up to 98% 
(average of main compression and 
ventilation System)

Low temperature
heat exchanger
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Design
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Test results at customers site

1st day
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Process operates at different temperature levels →
working fluid automatically adjusts to boundary conditions

Quelle

Senke
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Test results – High temperature

Thermal power 
@sink: app. 500kW
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RHP – Implementations

Brick drying

(Quelle: AIT, DKV-2016, Kassel)
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RHP – Implementations

Storage tank increase

Source
• Geothermal energy
• Waste water/river water
• Industrial waste heat
• …
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… where we are now …

− Third prototype fully assembled 
and going on the test stand by 
the end of 2020 in our production 
facility in Neuhofen / Upper 
Austria.

− Currently we are optimizing the 
system.

− Technical parameters:

− 16to

− 2,2 x 8,1 x 2,7 m 

− 400 V – 3-N ~50Hz; 500A gL/gG; max 
280kW

− H2O / DN80

About ecop
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