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Abstract: A one-dimensional simulation model of a piston aero-engine was established
with AVL BOOST according to the structure of the prototype engine. And the simulation
model was validated by the ground performance experiment and simulation computation. A
mathematical model was set up to calculate the minimum ignition energy based on thorough
analysis of combustion mechanism of the engine combustible mixture. Then the minimum ig-
nition energy at high altitude with different air-fuel ratios under stable operation condition
was calculated by using AVL BOOST and MATILAB, and the minimum ignition energy
MAP was provided. Experiment was conducted to validate the calculation results. The re-
sults show that the model of calculating the minimum ignition energy is correct and feasible,

and also can meet the requirements of further research and performance prediction.
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Table 1 Main technical parameters of engine
BARZH ZHH
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Table 2 Computation points of engine model
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Table 3 Results contrast of the simulation and experiment
17 BLE5 R PN GRS
e/
min R TR/ gRWRER/ ERE/ MU/ R/ BRMIEER/ R/
(N *m) kW (kg/h) (kg/h) (N *m) kW (kg/h) (kg/h)

2500 40.5 11.3 4.91 63.7 41.9 11.9 5. 20 64.1
3000 41.3 12. 8 5.35 58.3 41.7 13.1 5.42 60. 6
3500 34.6 12.6 5. 30 60. 4 34.5 12.7 5. 46 61.6
4000 30.1 12.1 5.92 67.2 29.5 12.3 6. 06 66. 8
4500 27.2 12.6 6.11 70.5 27.1 12.8 6.12 70.9
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Fig. 3 Cylinder pressure indicator contrast diagram

of simulation and experiment
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Fig. 4 Calculation flow chart of minimum

ignition energy
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Fig.8 Schematic-diagram of high altittude-experiment.device
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Table 4 High altitude minimum ignition energy of the

simulation and experiment

WERE I/ WATIRE, BDAKRESL B /m]
km % fIESR MR
30 10. 83 11.49
1 50 9.22 9.75
70 8. 96 9. 46
30 12.30 12.99
2 50 10.78 11.46
70 9. 06 9.67
30 12.71 13.45
3 50 11. 80 12.52
70 11.16 11. 82
30 14. 71 15. 54
4 50 12. 36 13.07
70 12.31 12.98
30 15.67 16.63
5 50 12. 90 13.75
70 12. 80 13. 64
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