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A modeling method of propeller based on the propeller
component characteristic

CHEN Huairong, WANG Xi

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

Abstract: The studied propeller components characteristic was obtained by use of the
general components characteristic of the propeller by scaling method. Under the condition of
the none-zone flight speed, the algorithm on the propeller mathematical model was presen-
ted. At the same time, by use of the scaled characteristics of propeller, the working per-
formance curve of the fixed blade angle and the aerodynamic principle of propeller, the inter-
action relationships of propeller power coefficient, force coefficient, blade angle, static
thrust advance ratio threshold and the designed geometric parameters of propeller were ana-
lyzed, and the algorithm on the propeller mathematical model under the state of the static
force was proposed. The simulation data of the above algorithms by digital simulation was
verified with the comparison of the simulation data of Gas Turbine Simulation Program
(GSP) software. The results show that the proposed algorithm on the propeller model was
valid. When the propeller was in the advanced state, the maximum relative error of propeller
force was no more than 6. 6059 X 10 °, the maximum relative error of propeller power de-
manded did not exceed 5. 5098 X10 °, the maximum relative error of propeller efficiency was
not more than 6. 6955>X10"°,
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