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Fig. 3 Propeller surface grid when p equals 200
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Tab. 2 Comparison between CRP and single propeller
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Study of propulsion performance of contra-rotating propellers
for stratospheric airship

ZHANG Yu'. WANG Xiaoliang™', MA Ying’

( 1. School of Aeronautics and Astronautics, Shanghai Jiao Tong University, Shanghai 200240, China;
2.School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China )

Abstract: In order to study the influence of the installation parameters of the stratospheric airship
contra-rotating propellers (CRP) on the propulsion performance and explore the internal factors of its
efficiency improvement, the hybrid grid technique is used to discretize the computational domain, and
the multi-reference frame model is established with using the solver based on Reynolds averaged
Navier-Stokes (RANS) equations and SST turbulence model. The accuracy of the numerical method is
verified by comparison with results obtained by strip theory and genetic algorithm. The propulsion
performance of CRP designed with Clark Y airfoil is studied. The variation of thrust coefficient,
torque coefficient and efficiency of the propellers is analyzed under different forward ratios J and
different propeller spacing L. The results show, in the case of the same thrust, the efficiency of CRP
is 13. 3% higher than that of the single propeller, and the resultant torque is only 4. 8% of the single
propeller; as L increases, the thrust and torque coefficients both rise, when J equals 0. 5, the
efficiency is the highest; in most cases, the resultant torque is less than 9 N » m., and the average

thrust ratio of the front and rear propellers is 1. 29.

Key words: stratospheric airship; contra-rotating propellers; hybrid grid; multi-reference frame;

computational fluid dynamic





