
The Up-THERM engine is a novel two-phase heat engine with a single moving part-a 
vertical piston-that relies on the phase change of a suitable working fluid to produce 
reciprocating displacement and sustained thermodynamic oscillations of pressure and 
flow-rate which can be converted to useful work.

The project objective is the development of an innovative engine which could be used 
as a prime mover for micro- and mini-CHP applications with the following targets:
 

Electric power output: 1-3 kW with a possibility of scaling up to few MW.
 
Fuel or heat source: natural gas and concentrated solar thermal power.
 
Thermal efficiency: not less than 40% of the Carnot efficiency, i.e. higher 
than 0.4(1-TC/TH) where TC and TH are the temperatures of the cooler and 
heater, respectively.
 
Engine cost in mass production: several times less than the cost of the 
available Stirling type engines of the same power (200-500 €/kW versus 
2.500 – 4.500 €/kW).
 
Projected maintenance free interval: 50.000 hour.
 
Environmentally safe working fluid, such as water, air, carbon dioxide.
 
Applicable for micro-CHP systems for houses.

The main objective can be subdivided 
into the following tasks:

 
To quantitatively study the shortcoming 
of the conventional and novel regenerative 
type heat engines.
 
To perform a fundamental research of 
thermodynamics, heat transfer and fluid 
mechanical issues of the novel engines.
 
Construction and testing of an engine 
prototype to prove the viability of the new 
engine concept.
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The Consortium is composed by four European 
SMEs, vertically integrated, with the proper 
expertise in the technological and business topics 
faced in the project. 

The SMEs have the common need of fostering 
the transition to innovative and competitive 
processes, and through their contacts in their 
sector, they have discovered the strong need for 
a cost effective and innovative approach that will 
give the market competitive benefits compared 
to available products.
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The research leading to these results has received funding 
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The SMEs have involved, in order to perform part 
of the required scientific and technological 
research, the Research Performers, able to 
provide extensive competencies, resources and 
facilities for the scientific research work and 
development of the innovations related to the 
integration of the new Up-THERM tech in the 
existing SMEs production and commercial 
facilities.


