
          
Picture 1: The 3-cylinder 

thermodynamic compressor. 

The high efficiency gas driven thermodynamic heat pump 

is ready for the market: This disruptive product makes gas 

fired space heating more competitive and reduces its 

carbon footprint by up to 50%. 
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Summary/Conclusions  
The small and mid power range thermodynamic gas fired 
heat pump is ready for the global space heating and cooling 
market. With seasonal gas utilization efficiency (SGUE) of 
close to 2 and even higher in the near future the first 
product built on this new fundamental disruptive 
technology will reduce the carbon footprint of space 
heating by 50%. It offers to the user all the benefits of gas fired space heating and secures long 
lasting customer relations and sales to the gas distribution companies. The high savings in 
operational expenses enable contracting business models with zero capital expenses for the user. 
 
Background  
The serial entrepreneurs Luc and Jean-Marc realized their dream of designing and manufacturing a 
new best available technology for space heating. For that purpose they built a team of 40 experts, 
raised €30m and founded the company boostHEAT to make their dream come true. 
 
Aims  
Let’s make most out of the fuel today and in the future! The development project aimed at designing 
and implementing the hundred year old idea of a thermodynamic compression cycle. The overall 
objective was to double the efficiency of a gas condensing heating unit and to compete with respect 
to the carbon footprint of electric compression heat pumps even in green electricity markets like 
Germany or Switzerland. On the long run the technology will take a strong market position with all 
gas-to-heat energy vectors: The more precious the gas, the more attractive the technology. We will 
see the day when people heat with costly hydrogen or synthetic gas. 
 
Methods  
The team of experts combined the best of many worlds in their concept, 
during the 10 years of development and now down the road to the market:  
 

 The decision to use gas from the grid or from a tank to benefit from 
the existing energy distribution and storage structures all over the 
world. 

 Designing a thermodynamic compression cycled with CO2 as a 
comfortable clean refrigerant  

 Developing robust electro-mechanical architecture to run and 
control the thermodynamic high pressure cycle (see. pic. 1) 

 Bringing in the experience and knowledge of world renowned 
partners. 

 
We combined fundamental academic research with mechanical and electrical engineering to design, 
test and design-to-manufacture the most efficient gas fired air/water heat pump known so far: We 
fused the condensing boiler and the heat pump. We used state of the art thermodynamic simulation 
and quickly went into the lab to test and improve the theoretical predictions (see pic. 2). We brought 
in the knowledge and networks of world renowned organizations. 



 
Picture 3: The fundamental design of the thermal compressor. 

Seasonal Efficiency for Heating and Hot Water 
Production  (GUE - EN12309 - NCV) of the  

200%    35°C    Low Temperature Heating 

188%    45°C    Medium Temperature Heating 

175%    55°C    High Temperature Heating 

165%    65°C    Very High Temperature Heating 

Table 1: The efficiency of the new thermodynamic 
heat pump boiler fuelled by natural gas and 
renewable energy depends on the inlet temperature 
of the heating circuit. 

 
Picture 2: The COP for the reference point for the R744 heat pump cycle efficiency (A7/W35 °C) 
 
Results 
The heart of the technology is a new 
type of thermal compressor (see pic. 1 
and 3) that uses the external heat from 
the burner like a stirling, instead of 
mechanical energy, to efficiently 
compress the refrigerant. The high 
temperature heat from the combustion 
of natural gas, with preheated 
combustion air, is used to compress 
carbon dioxide (CO2), a natural, non-
toxic and low-green house warming 
potential (GWP) refrigerant. 
 
 
The thermal compressor activates an air-water 
supercritical CO2 cycle heat pump. The compressor 
activates a thermal compression cycle at a high 
temperature and without mechanical power 
transmission, with the pressure cycle being a result 
of the thermal cycle.  
The air/water heat pump offers 10-100% heating 
and domestic hot water (DHW) capacity modulation. 
The 20kW thermal output is sized to maximize 
system performance during the majority of the 
heating season and year-round for DHW. It fits to all 
types of radiators (see table 1) and is perfect to be 
retrofitted in the building stock. It comes with a pre-
charged hermetically sealed CO2 System and does 
not need a refrigeration technician for installation. It 
will be free of maintenance for typically 15 years. 


