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THE CALCULATION OF PROPELLER
AERODYNAMIC PERFORMANCE BY LIFTING
LINE AND LIFTING SURFACE METHOD

Zhong Bowen Qiao Zhide
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Northwestern Polytechnical University, Xi'an, 710072)

Abstract: It is inappropriate to applied classical propeller theories to predicte
the aerodynamic performance of an advanced turboprop. Sullivan has presented at-
tractive results by using the curved lifting line method. His method has been devel-
oped to the lifting surface method (vortex-lattice method), but the calculation is
more complicated.

This paper presents a lifting surface method which is based on Sullivan’s
curved lifting line method. The virtual grid and the virtual control points at the pro-
peller tip are introduced. The integral expressions, which is used ‘in lifting line
method to calculate the induced velocities generated by the bound vortices and the

helical trailing vortices, can be directely applied to the lifting surface method. This
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makes the lifting surface method simple and convenient. The lifting line and lifting
surface code which is developed by authors are applied to three NACA propeller.
'I:he comparision of numerical results with experiment data is presented. The nu-
merical results of the lifting surface method are in good agreement with the experi-
mental data. The present method is very effective for practical engineering applica-
tions. |

Keywords: Aircraft propeller, Aerodynamic computation, Lifting line theory,
Lifting surface theory
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