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Flight characteristic comparison of STS and DTS
based on mathematical model

ZHOU Yi-cheng, SHAN Peng

(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A component-level characteristic simulation method for single-stage turbo-
charging reciprocating engine propeller propulsion system (STS) was studied. A regulating
method of STS was proposed, the joint-working equations of STS were solved, and the alti-
tude-velocity characteristic of STS were simulated. The flying characteristics of overall per-
formance and each component were compared between a STS and a dual-stage turbocharging
reciprocating engine propeller propulsion system (DTS). Result shows that, the regulating
method of STS can meet the design objectives, the full power holding altitude of STS can a-
chieve 5. 5km while that of the DTS is 12. 5km. When selecting the same propeller and en-
gine, the characteristics of each component between STS and DTS are similar, and the varia-
tion ranges of the altitude and velocity of the propulsion efficiency, specific fuel consump-

tion, total efficiency of STS are narrower than those of the DTS,
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Table 2 Overall performances of STS and DTS at the maximum continuous power state at some typical flight status
et R 5 KATRE/ RATHEE/ KL [y 34 Cun/ Ca/ e
By km (km/h) &/ kW #EJ1/N (kg/ (kW « h)) (kg/(N + h)) LY ES
0 0 73.5 2426 0.277 0.0084
5.5 230 73.5 921 0.277 0.0221 0. 844
STS
12.0 230 27.2 313 0. 318 0.0276 0. 857
18.0
0 0 73.5 2426 0.277 0. 0084
5.5 230 73.5 921 0.277 0.0221 0. 844
DTS
12.0 230 73.5 755 0.277 0.0269 0.693

18.0 230 26.8 286 0.319 0.0299 0. 796
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