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Abstract: To meet the heat dissipation need at the cold end of a high power free piston Stirling
generator (FPSG), a shell and tube cooler composed of 995 heat exchangers is designed. A ther-
modynamic-dynamic coupled model of FPSG is proposed. The range of structural parameters of
the cooler is determined based on the root locus method. The influence of cooling temperature and
dead volume of the cooler on operating frequency, phase angle and PV work of the system are ex-
plored. A thermodynamic simulation model of FPSG is established based on the Sage platform.
The optimization of the structural parameters of the cooler is carried out. The heat transfer per-
formance of the cooler is investigated experimentally. The results show that increasing the cool-

ing temperature and dead volume of the cooler leads to a gradual decrease in the operating fre-
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quency and a gradual increase in the phase angle. The PV power decreases with increasing cooling

temperature, while it increases first and then decreases with increasing dead volume of the cooler.

The optimal cooling temperature ranges from 275 K to 305 K and the optimal dead volume of the

cooler is 250 cm®. The optimal length and inner diameter of the heat exchange tube are 80 mm and

2 mm respectively. The maximum heat dissipation power of the cooler is 21. 11 kW. This research

provides a reference for the optimal design of the shell and tube cooler of FPSGs.

Keywords: free piston Stirling generator; thermodynamic-dynamic; shell and tube cooler;

heat transfer performance
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