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Study on Aerodynamic Characteristics of Cyclorotor with Blade
Solid and Distance between Axis
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Aeronautics and Astronautics. Nanjing 210016, China)

Abstract: The accuracy of the Sliding grid calculation method applied to the aerodynamics calculation is verified
with an example in hovering, then, the aerodynamic parameters of cyclorotor with different radius, chord and
number of blades are studied, and the aerodynamic interfere of cyclorotor with different distances is calculated
and analyzed. The results show that with the increase of radius, the aerodynamics and the load per unit area of
the blade increase; the larger the chord, the larger the aerodynamics, the smaller the load per unit area of the
blade; the aerodynamics generated by the 4-blade cyclorotor is larger than that of 3-blade cyclorotor and 6-blade
cyclorotor, while the blade load of 3-blade cyclorotor is the largest; the resultant deflection angle decreases with

the increase of the rotational speed and the solidity respectively; with the increase of the distance among the cy-

clorotors, the aerodynamic loss coefficient and the resultant force deflection angle are decreased.
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Fig. 1 Schematic diagram of cyclorotor
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Fig. 2 Change of pitch angle with azimuth
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Fig.3 Initial meshes of cyclorotor
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Table 1 Results of grid independence verification

A A% et /A $iJ1/N W%/ %
A/43 533 22.29 10. 83
B/61 219 23.60 5.32
C/106 827 24.33 2.67
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Fig. 4 Velocity contour of cyclorotor

Vi(m +s")
3523

26.43
17.63 ==
8.83
0.03

K5 BARRLR

Fig.5 Treamlines pattern of cyclorotor
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Fig. 6 Comparison of thrust calculation and test values
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Fig. 7 Thrust variation with respect to the

rotational speed at different radius
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Fig.8 Cy/o variation with respect to the

rotational speed at different radius
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Fig. 9 Thrust variation with respect to the

rotational speed at different chord length
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Fig. 10 Cy /o variation with respect to the

rotational speed at different chord length
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Fig. 11 Thrust variation with respect to the

rotational speed at different blade numbers
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Fig. 12 Cy /o variation with respect to the

rotational speed at different blade numbers
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Table 2 Effect of blade number on blade load

R SR Cr Cr/o A AL L
1 0. 060 0.037 0.617 —
3 0.179 0.070 0.388 37.11%
4 0.239 0.076 0.319 48.23%
6 0.382 0. 086 0.226 63.44%
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Fig. 13 Comparison of normal force between

different blade numbers

Fig. 14 Comparison of tangential force between

different blade numbers

PRI A A T Bl S R AR AR Y O &R
k3 i,

F 3 A7 I B S B T AR AR X T
Table 3 Comparison of resultant force direction with

solidity and rotation speed

300 rpm 400 rpm 500 rpm
A5/ )
0. 060 10. 51 9.59 9.37
0.179 8.11 7.76 6.98
0.239 7.67 7.52 6.76
0.382 5. 47 5.07 4.62
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Fig. 15 The longitudinal distance between

two cycloid propellers
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Table 4 Comparison of different longitudinal distances

RS FJ5 L/N ¥ 0/ FHHIMK/ %
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Fig. 16 The velocity contours of two cycloid

propellers for different longitudinal distances
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propellers for different longitudinal distances
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