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Numerical study on the flow resistance reduction capability of
turbine blade radial tilted trailing edge slots
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Abstract: According to the defect of high flow resistance in current horizontal exhaust trailing edge
slots, the scheme of radially tilted ones was proposed. Based on the improvements, the linear and curved
tilted designs were further put forward. 3D numerical simulation methods were applied to these typical
structures, then the internal flow fields were obtained and comprehensively compared. The results
uncovered the mechanisms on flow resistance reduction of the new structures, by decreasing the coolant
turning angle and suppressing the vortex in venting slots. In detail, the total pressure loss of typical linear
and curved tilted designs could be reduced by about 10%—12% and 13%—15% compared with the
horizontal one. The mixing processes of coolant injection and gas flow were simulated, which confirmed
the previous conclusions, although the total losses of the novel cascade flow slightly increased. These facts
and characteristic curves provided a guidance for the turbine blade ’s comprehensive performance

optimization.
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Fig. 3  Structural parameter definitions of two slots
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Fig. 5 Boundary conditions of inlets and outlets
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Fig. 10 Scheme and structural parameter definitions of

curved slots
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