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Unsteady two- dimensional thinrlayer Navier- Stokes
solutions for rotor-stator in an axial flow compressor
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Abstract: A two dimensional unsteady, viscous aerodynamic analysis has been developed for the flow inside a transonic sin-
gle stage compressor. The analysis is based on a numerical method for solving the wo- dimensional thirr layer Navier Stokes equations
for unsteady viscous flow through rotor stator blade rows. The B-L turbulent model is applied for the turbulence closure. The dynam-
ic grid method is used for the connection of rotor and stator grids. The velocity fluctuation correlation analyses show that the potential

flow field inside the stator is not influenced hy the rotor wake passing, but when the gap of rotorstator is decreased, the rotor wake

will affect the stator boundary layer.
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Fig.1 Mach number contour and velocity
vector plots
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Fig. 2 Periodical variation of stator

inlet flow angle with time iteration
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Fig. 3 Contours of absolute total velocity

W' = (w(t)— w)(u(t)- u)
v = (v(1t)= v) (v(t) - v)
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Fig.4 Instantaneous contours of axial
velocity fluctuation correlation uu (m/s)
(85% rotor axial chord)
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Fig. 5 Instantaneous contours of tangential
velocity fluctuation correlation Vv (m’/s)
(85% rotor axial chord)
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Fig. 6 Instantaneous contours of axial
velocity fluctuation correlation i [mzf s")
(30% rotor axial chord)
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Fig.7 Instantaneous contours of tangential
velocity fluctuation correlation Vv (m'/s)
(30% rotor axial chord)
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Fig. 8 Grid detail of the divergent region
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