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Simulation Study on In—ground Effect of Two Configurations of Installed Lift—thrust
Combined Propulsion Systems
YUAN Chang—long, RUI Chang—sheng, HAN Jia, HAO Yan—ping
(AECC Shenyang Engine Research Institute , Shenyang 110015, China)

Abstract: In order to obtain the environment adaptability and performance variability of different configurations of installed lift—
thrust combined propulsion systems in the near ground environment, the influences of ground effect on the external flow lift loss, internal
flow performance loss and aerodynamic stability of propulsion system, etc. were studied. The coupled flow field model of STOVL aircraft
and propulsion system was constructed. Two configurations of lift—thrust combined propulsion system schemes with the lift engines and lift
fans at the same technical level were developed, and the relevant parameters were calculated and compared. The result shows that after the
installation of the propulsion system, the lift fan configuration is obviously superior to the lift engine configuration in terms of working
environment, performance maintenance, and functional integrity due to the influence of ground effect; compared with the lift fan
configuration, the total lift of the lift engine configuration is reduced by 10%, the total fuel consumption is increased by 5%, and the surge
margin of the main engine compression component is decreased by 10%; to ensure the lift distribution ratio of 1.0, the total lift will further
decrease by more than 23% to prevent aerodynamic instability, the relative temperature rise of the main engine intake air shall not exceed
3.5% and the temperature rise rate shall not exceed 50K/s.
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