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ABSTRACT

Performance analysis was performed for an autorotating rotor. For a given airspeed, shaft

angle, and collective pitch, the steady state

of autorotation was judged by using the

transient simulation method(TSM), then the thrust, lift, and drag coefficient for that state

were computed. Average thrust was calculated

from the instantaneous thrusts, in which the

TSM was used in blade thrust integration. The analysis method was applied to the model
rotor that had been tested by wind tunnel. Some comparison between analysis and test was
provided. Two types of two-dimensional airfoil aerodynamic data were utilized in analysis,
and they were made by Navier-Stokes Solver in terms of Reynolds and Reynolds-Mach

number. The quantitative difference of results using two data set was examined and
compared.
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Table 1. Geometric and Inertia characteristics
of test model by Wheatley

Parameter Value

Diameter 3.05 m(10 ft)

Number of Blades 3

Chord 0.16 m(0.523 ft)

Solidity, & 0.1

Airfoil Section NACA 0012

Blade Pitch Angle Variable

Blade Twist None

Cut out Radius
Flapping Hinge Offset
Blade Weight Moment

0.19 m(0.625 ft)
0.029 m(0.09% ft)
11.19 N-m(8.25 ft-b)

_ . 1.13 kg-m”
Blade Flapping Inertia (0.836 slug- )
438 kg-m’
Polar Moment of Inertia &m 5
(3.20 slug-ft)
Lock number, v 5.31
Tip Loss Factor, B 0.99

Table 2. Comparison between two data sets
analyzed by Navier-Stokes solver

Re data set Re-M data set
Airfoil NACA 0012 NACA 0012
, . 6x10° <Re<
Re range 10" <Re <10’ 5
7.2x10
AOA range 0 ~ 360 deg 0 ~ 360 deg
Mach range - 01 ~12
10" <Re < 10°:
Turbulence laminar, Spalart
Model 10° <Re< 107: -Allmaras
K—E€
. 1.6X10° <Re <2
Transition
% 10%: -
range ) )
interpolation
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