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A Study on Steady-State Performance Simulation
of Smart UAV Propulsion System
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ABSTRACT

In this study, a performance model of the smart UAV propulsion system with ducts, tip jets and
variable main nozzle, which has flight capability of the rotary wing mode for the take-off/landing and low
speed forward flight as well as the fixed wing mode for high speed forward flight, has been newly
developed. With the proposed model, steady-state performance analysis was performed at various flight
modes such as rotary wing mode, fixed wing mode, compound wing mode and altitude as well as at flight
speed conditions. In investigation of performance analysis, it was noted that the operational capability of
the propulsion system was limited due to the duct losses depending on each flight mode, and the limitation
with the altitude variation case had much greater than that with the flight speed variation case.
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Table 1. Performance data for study engine
H 5 45
TN % (kg/s) 6.22
4E7) oEH 3.83
4=7) && 0.76
ABH%F (kg/hr) 494 4
B8l gk 1.854
Hil g7 &%= (K) 1269.9
EHHl &7 2% (K) 1127.2
Zz vz 29ad (md) 297.4
9 (N) 3790.1
H A8 4AEE (kg/N/hr) 0.1304
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Fig. 1 Layout of the study engine
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Table 2. Operating range of the propulsion
system

vgre | 3 % (km) | BlgvistSe

A9 0~1 00 ~ 02
s & 1 02 ~ 03
3149 1~3 03 ~ 04
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Fig. 3 Engine performance on part throttle and
altitude variation in rotary wing mode
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Fig. 4 Engine performance on part throttle and
flight speed in rotary wing mode
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Fig. 5 Engine performance on part throttle and
altitude variation in fixed wing mode
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Fig. 6 Engine performance on part throttle and
flight speed in fixed wing mode
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Fig. 7 Engine performance on part throttle and
Mach number variation in compound
wing mode
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