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Flow characteristics and pitch regulation of high-efficiency

swept-curved counter rotating propellers
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Shanghai Jiao-Tong University, Shanghai 200240, China)

Abstract: The flow"characteristics-ol-the-swept-curved counter rotating propellers under
high subsonic flow were-analyzed by numerical-caleulation method, and the pitch regulation of
the high efficiency counter rotating propellers under different free flow Mach numbers was stud-
ied. The results showed that m the flow field inside the swept-curved counter rotating propellers,
the obvious shock wavestructuré-began toform from about 30% of the relative blade span. How-
ever, ~when the peak Mach number was below 1.2, the shock wave intensity was relatively
weak and the flow loss was acceptable. Because of significant effect of the pitch angle on the pro-
pulsion efficiency of the counter rotating propellers, a feasible and effective method to adjust the
pitch of the counter rotating propellers was proposed. The numerical calculation showed that the
propulsion efficieney of the counter rotating propellers was above 75%. The thrust values predict-
ed by numerical simulation showed that the thrust of the front blade was more sensitive to the
change of Mach number.
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Fig.1 Geometrical model of the counter rotating propellers
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Table 1 Design index and relevant parameters of

counter rotating propellers

SR HE
AT E/m 10 668
=R/ C —54
2K K F1/Pa 24 100
W& ‘
=3/ (kg/m?) 0.383
TRAT Hi Ak 0.785
KATHE/(m/s) 232.94
R 0.42
&3 /(r/min) 1 000
MR E A% /m 4.5
i HEM A
BEHEKE/m 1.89
#71/N 14 270
A 12
B 0.42
ek / (r/min) 1 000
M A% /m 4.5
J& Hent
R /m 1.89
#J1/N 11794.7
AL 10
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Fig.2 Calculation domain‘of the counter rotating propellers
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Fig.3 Three-dimensional surface mesh of the counter

rotating propellers (one flow channel)
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Fig.4 Schematic diagram of blade deflection angle

at incoming flow Mach number of 0.6
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Table 2 Pitch adjustment law of counter

rotating propellers

SR o AR RS/ () SRR/ ()
0.3 34.26 36. 69
0.4 41.69 42.45
0.5 47.94 47.19
0.6 53.16 51.12
0.7 57.51 54. 44
0.785 60. 64 56. 78
0.8 61.15 57.16
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Mach numbers based on design point
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