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Abstract: To solve the problem of power attenuation of a radial aero—piston engine in high altitude areas,
the boost matching and control parameters research were carried out. A performance matching simulation model of
the radial engine was established by GT-Power, and the simulation model was checked by experiments. On this
basis, turbochargers were matched to establish a supercharged engine model. The calculation of boost matching
and engine power matching at different flight altitudes from 0~8km was carried out. Based on the calculation re-
sults, the control strategy of exhaust gas bypass valve opening was designed and the influence law of injection and
ignition control parameters was obtained. The research results show that the exhaust gas turbocharging system
matched for the radial piston engine can restore the power of the radial engine to 83% of the ground power at an al-
titude of 8km, which is 90% higher than that of the original engine at an altitude of 8km. This scheme can well
meet the aircraft’s demand for high—altitude power recovery of the engine.
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Table 1 Engine technical parameters

Parameter Value

Cylinder diameter/mm 155.5
1-3-5-7-9-2-4-6-8

Ignition order

Ignition interval/(°CA) 80
Stroke/mm 174.5
Compression ratio 6.4:1
Displacement/L 29.87
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Fig. 1 One-dimensional simulation model of original engine
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Table 3 Typical working conditions of UAV

Case Engine speed/(r/min)
1 2100
2 2030
3 1910
4 1770
5 1670

Table 4 Calculation results of power recovery with altitude

for 5 working conditions (kW)

Altitude/km  Case 1 Case 2 Case 3 Case 4 Case 5

1 717 671 579 463 404
2 719 670 577 469 402
3 714 663 570 462 400
4 710 664 579 469 405
5 699 648 567 455 392
6 687 637 532 416 353
7 644 592 507 398 324
8 586 539 468 360 294
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Table S Power recovery target

Altitude/km  Power recovery factor/% Power recovery target/k W

0 100 703
1 96 675
2 92 647
3 88 619
4 83 583
5 78 548
6 73 513
7 67 471
8 60 422
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