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Figure 1: Production of the Greensteam 330 High Temperature Heat Pump at Futraheat

Summary of technology 

Futraheat is currently developing a closed system 
electrically powered heat pump using Honeywell’s ultra-
low GWP HFO refrigerant Soliste®zd (R1233zd) which can 
produce steam up to 150°C (later 200°C). The beachhead 
product Greensteam 330 has a capacity of 0.3MW and 
provides a 30°C temperature lift. It has been tested in an in 
house simulated factory environment and is currently 
being prepared for integration into a brewery 
demonstration plant. The performance of the heat pump is 
dependent upon temperature lift though the COP is 
expected to reach up to 6.5. 
 
The key aspect of the design is the patented TurboClaw® 
turbo-compressor which boasts lower £/kW performance 
over positive displacement compressors due to its high 
efficiency, power-dense construction, and oil free 
operation. Unlike other turbo-compressors, it can operate 
at ‘lower-flow rates’, which is due to its highly forward-
swept centrifugal design, which imparts more kinetic 
energy into the working fluid, helping it achieve a given 
pressure ratio at around one-third the rotational speed of 
conventional turbo-compressors. This yields significant 

engineering, production, operational and maintenance 
cost advantages. The core TurboClaw components are 
directly driven by an electric motor with magnetic bearings 
enabling oil free turbocompression. 
 

 
Figure 2: Futraheat’s Patented TurboClaw Rotor  

 
The heat pump currently employs braised plate heat 
exchangers which can be replaced with shell and tube heat 
exchangers for targeting higher temperature lifts. Key 
applications of this technology lie in the food & beverages, 
paper & pulp, chemical and pharmaceutical industries. 
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Futraheat is also developing its next generation high lift 
heat pump called Greensteam 360 which utilises a two-
stage compressor design with 0.3 MW capacity to achieve a 
60°C temperature lift. Future advancements in commercial 
products are expected to target sink steam temperatures 
up to 200°C (by coupling with TurboClaw MVR) and 
capacities up to 1.5 MW. 

Table 1: Nominal Performance. 

Tsource,in Tsource,out Tsink,in Tsink,out COPheating 
[°C] [°C] [°C] [°C] [-] 
100 95.9 121 125.3 6.5 
85 80 85 143.6 2.8 

 

Project example – Hepworth Brewery Project 

Figure 3: Hepworth Brewery Site  
 

Futraheat worked with manufacturing integration 
specialists Projective to develop a high temperature heat 
pump which will be installed and trialed at Sussex based 
Hepworth Brewery. 

The HTHP will recover waste heat at 100°C from the wort 
boiling process in the kettle and utilise it to provide 
saturated steam at 125°C and return it at a rate of up to 
300kWt to continue the boiling process. This closing of the 
energy loop will reduce energy consumption by 
approximately 80%. Carbon emissions will be reduced by 
at least 80%, with the potential for 100% carbon reduction 
when powered by electricity from renewable sources, 
including the site’s own solar power.  

The heat pump is expected to perform at COPs of greater 
than 6, whilst the industrial boilers currently in use at the 
brewery are under 90% efficient. Henceforth, despite the 
relatively high price of electricity to fossil fuels, the scale of 

energy reductions is expected to deliver fuel-cost savings 
between 25% and 40%. Performance will not be 
compromised in switching from a boiler to HTHP with 
quality assurance ongoing on the product. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contact information 

Futraheat Limited 
info@futraheat.com 
+44 (0) 20 8546 6372 

 

FACTS ABOUT THE TECHNOLOGY 

Heat supply capacity: 0.3 MW to 1.5 MW 

Temperature range: Maximum output 
temperature: 150°C (later 200ºC). Minimum 
input temperature: 70°C Maximum 
temperature lift: 60°C. 

Working fluid: R1233zd 

Compressor technology: TurboClaw (forward 
swept oil free centrifugal) 

Specific investment cost for installed 
system without integration: 250 - 400 £/kW  

TRL level: Currently 6 (7 once brewery project 
is completed) 

Expected lifetime: 20 years 

Size: 2 - 4 m2  

Maximum Rotation Speed: 25000 RPM 

All information were provided by the supplier without 
third-party validation. The infomation was provided as an 
indicative basis and may be different in final installations 
depending on application specific parameters. 


