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Performance analysis of third fluid circle engine
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(Beijing Aerospace Propulsion Institute, Beijing 710100, China)

Abstract: In order to improve the circle performance of engines, according to the design parame-
ters of some engines, the performance of third fluid circle engine is analyzed, for which R22, ethane,
ethanol, helium are chosen as the mediums. During the analysis, the balance calculation result of sys-
tem parameters and simulation result of flow resistance were coupled to make the analysis result clos-
er to the fact. The result shows that in comparison with conventional modes, the third fluid circle can
offer higher chamber pressure, and the third fluid circle engine which chooses ethane as its circle
medium has the best performance.
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Fig. 1 Schematic diagram of third fluid circle
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Fig. 2 Diagram of thermodynamics process
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Fig. 3 Performance of expander circle engine
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Fig. 4 Specific impulse versus chamber pressure
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Tab. 1 Parameters under different pressure ratio (R22)

Ei pmmaaw PO s kAR AR R
B/(kg-s™) J& K F1/MPa
20 3.96 14.974 1.08 141.8 4.379 10.729 3
30 3.981 14.65 1.3 166.39 4.601 4 14.981 8
40 4 14.432 1.5 179.47 4.660 2 18.990 3
50 4,003 14.215 1.67 198.45 4,636 8 22.743 5
70 3.998 13.836 1.88 22599 4,523 29.503 2
90 3.987 13.507 2.06 243.87 4,340 3 35.941 1
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Tab. 2 Parameters under different pressure ratio (ethane)

=T BEWAR
JEEE  BRAE/MW B/(kgs1) REWRILE  RBEF/K  HEMPa g e
20 4.038 7.025 0.35 130.3 5.393 7.887
30 4.072 6.857 3 0.42 166.09 5.764 3 11.421
40 4.092 6.730 6 0.46 182.51 59243 14725 2
50 4.111 6.635 1 0.52 196.02 5.974 6 17.987 3
70 4.115 6.442 8 0.54 21522 5.898 5 24.185 2
90 4.119 6.290 4 0.57 229 5.72 30.260 4
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Tab. 3 Parameters under different pressure ratio (ethanol)
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20 3.755 4.1 1.1 155.41 3.406 9.746 5
30 3.775 4.046 5 1.1 181.17 3.686 6 13.055 3
40 3.802 4.025 1.36 202.57 3.776 17.135
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