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Introduction
A β-type 1 kW Stirling engine with a cylindrical and finned heater was integrated with an exothermic reactor. The
integration was optimized, in terms of the incoming velocity vector, using CFD analysis, maximizing the penetration of
thermal power into the engine core. A secondary indicator was the dT across the enclosure. It was found that the greatest
thermal power penetration is achieved when the velocity vector is split in a counter-blast arrangement. This project was
financed by the European Commission (GA 727348).
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Fig 4: Engine’s head temperature with respect to air 
mas flowrate and incoming temperature
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Figure 1: Optimization schematic
Figure 2: Illustrative CFD for temperature distribution

Fig 3: Result of optimization: thermal power with 
respect to the relative position of inlets for Tin ~ 830 K 

and min = 0.03 kg/s

Discussion and Conclusion
The optimized design was manufactured and was found to be in close agreement with the numerically predicted results. In
non-combustion deployment scenarios of Stirling engines, it is important to pay attention to the geometric and orientational
configurations as they significantly impact heat transfer efficiencies.
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