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A New Thermodynamic Cycle 10
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Figure 3: A decreased injection period of approximately 90° promises higher efficiencies. The results were obtained from a test with a 130°C
heat source and 450rpm. The feed stream was slightly superheated gaseous pentane and the machine delivered 800 W with an
estimated thermal efficiency of 6 %.

Current objectives are improving the injection system,
trying new working fluids and testing a second design
Figure 1: A sketch of the proposed cycle. Condensedworkingfluid@ispumpedatr'nﬂuidtoahigh pressure@and heatedtostate@with based On Standard aUtOmOtiVe COmpOnentS_

Mpeat Feleasing Qpeat between @ and @ Before it reaches the expander, an initial pressure loss occurs in the injection system.

Afterwards expansion takes place from state @ to @ while Qevap is supplied by a second oil loop of mey;, cOoming from the same
reservoir and hence changing state from @ to @ Working fluid at low pressure enters the condenser where it approaches the

initial conditions of state @ The necessary heat removal Q.00 is carried out by a cooling water loop of m¢,, that is warmed from
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Modelling and Experiments

Heat is supplied only to the first stage of a uniflow
compound expansion in two connected chambers.
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9 1 1 1 1 1 ‘ transfer ‘ | Figure 4: Proof of concept design (left) and second generation machine (right) for further testing. Both test machines are still operated and
) 4 - SR A S R T TN R o components get improved constantly according to results from measurements and modelling. The second generation employs
g 1 1 1 1 1 ‘ 1 1 more standard parts and the double-acting single cylinder design has been replaced by a two-cylinder two-stroke layout.
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expansion ends at 180° with the transfer of the fluid to the pressure chamber. The second expansion step takes place in both h OtO ra h S
chambers as connected volume. Closing the transfer lines at 360° initiates exhaust from low pressure chamber and injection to the p g p .

first stage.
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