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Dynamic Model of Stirling Engine Crank Mechanism

with Connected Electric Generator
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8. Conclusion

The presented numeric model of Stirling engine shaft includes all important phenomena of
crank mechanism. This sub-model is included in the complex model of combined heat and
power unit, which also contains the generator sub-model.

The simulations disclose some problems in the intended conception of unit. Firstly, torque
is crucial for Stirling engine starting. The used generator is not able to achieve the necessary
value of torque in motor mode. Therefore, the engine power and power of generator should
be better equilibrated. Start-up and operation at lower working gas pressure can also solve this
problem if other parameters of engine or generator are not changed. It was also confirmed that
the change of shaft angular momentum did not have any influence on the necessary starting
torque.

The unit with these parameters is also not able to run if the machine speed is lower than 600
rpm. The increase in shaft angular momentum would extend the machine speed range.

The created complex model can be used for further design of electric converter and for sys-
tem of unit control. However it is necessary to investigate some unit parameters more precisely.
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