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Abstract

A Navier-Stokes code with a low Reynolds number %2— e turbulence model was tested to
investigate its predictability for the unsteady transitional boundary layer flow due to rotor-stator
interaction. A preliminary calculation with three different numbers of time steps 300, 600, and
1000 for a rotor wake passing period was carried out to see the effects of time steps on the
unsteady flow and pressure fields due to rotor-stator interaction. Numerical solutions showed
that unsteady pressure was much more sensitive to the number of time steps and over 600 time
steps should be used to get a numerical solution independent of the number of time steps for a
rotor wake passing period. The original low Reynolds number .£— ¢ turbulence model showed
very poor prediction of the unsteady transitional boundary layer flow due to rotor-stator interac-
tion. This was due to the excessive production of turbulent kinetic energy near the leading edge.
A modification suggested by Launder was incorporated and the modified model captured well the
wake induced transitional strip. Present solutions also showed improved prediction over previous
Euler/boundary layer solution in terms of the onset of unsteady transition and its extent.
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Solidity 1.0 1.11 1.32
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Chord (mm) 83.8 91.2 79.1
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Chamber angle (o) 3.0 22.0 44 .4
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Axial gaps(mm) 98 25.4
Rotational speed(rpm) 840

Flow coefficient 0.576
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