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D irect Numer ical Flow Smulation
in a Two-D mensional Turbine Cascade
W E I'Dong-hai, ZOU_ Zheng-ping, YE Jian,
YAN-M ing,-LU L i-peng
(N'ational Key laboratory of A ircraft Engines,
Beijing U niversity of A eronautics and A stronautics, Beijing 100083, China)
Abstract: U sing”high order finite difference scheme, a Direct N umerical Smulation
(DN S) of vortex shedding in a wo-dimensional V K | turbine cascade has been carried out
The Reynolds number is 10 000, and the angles of attack are O deg, 8 deg and - 8 deg The
mechanisn of unsteady flow in turbine cascade w as investigated N umerical results indicate
that, near cascade trailing edge region, clockw ise and anticlockw ise primary vortices generate
alternately from the surface Secondary vortices form at the interactions of primary vortices
and main flow. W hen secondary vorticesm ix w ith themain flow , primary vortices are divided
and shedded from trailing edge T he changes of incidence in a certain range have no promi-
nent influences on the development of blade boundary layer. The statistical characteristics
and velocity defect characteristics in thew ake region are al® analyzed

Key words aerogace propulsion system; unsteady; turbine cascade
direct numerical simulation; vortex shedding
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Fig 2 Trace and frequency gpectra of total pressure, angle of attack equals O deg
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Fig 3 Freguency gectrum of total pressure, angle
of attack equals- 8 deg

Fig 4 Freguency gectrum of total pressure, angle
of attack equals 8 deg
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Fig 6 Vortex shedding process of trailing edge, contours of vorticity-velocity
field of different time, angle of attack equals O deg
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Fig 11 Statistical results in thew ake region, angle of attack equals O deg
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