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elaborated. The results indicate that the inlet Mach number and incidence have significant ef-
fects on the starting and ending positions of the viscous flow transition. Under an enhanced
inlet Mach number, the starting position of the transition moves forward so that the transi-
tion region becomes small. As the inlet incidence decreases, the transition region becomes

smaller.

Key Words Blades Boundary layer Flow field simulation

TIME- MARCHING METHOD FOR THROUGH- FLOW

COMPUTATION OF TURBOMACHINERY

Ji Lucheng, Meng Qingguo, Zhou Sheng
(4th Dept. Beijj ing Uniwersity of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT The philosophy of time- marching method is firstly applied to
through- flow computation. The governing equation is solved with four step Runge- Kutta
scheme. In result, the difficulty in the transonic highly- loaded turbomachinery designing,
is surmounted. As an example, an axial supersonic inflow shock retor is designed, with a fine
grid, a strong shock is found in flow path. It is indicated that the\time- marching method is
suitable for through- flow calculation, especially for turbomachinery, whose flow velocity ax-
ial component is transonic.

Key Words Transonic ~High leading ~Turbomachinery Aerodynamic calculation

AN EXPERIMENTAL INVESTIGATION
ON\INTERACTIONS AMONG VORTICES

AND VORTEX WITH BOUNDERY LAYER

Zhong Yicheng and Chen Xiao
(2nd Dept- Nanj ing Univwersity of Aeronautics and Astronautics, Nanjing 210016)

ABSTRACT An experimental investigation on the interactions among vortices
and the vortex with boundery layer was performed with a boundery pressure probe and a
small- size five- hole pressure probe, which can both be placed at any point in the flow field
by an accurate small- displacement coordinate apparatus. The vortices were generated by
doubled half delta ramp submerged Vortex Generators (VG). The counter- rotating vortices
interaction increased the down- washed and up- washed velocity, and the distance of the in-
teraction may reach 50 h (the height of the VGs) or more. The interaction between two aja-
cent co- rotating vortices was counteractive, and due to their mirror- image interaction the
crossflow underneath the vortex core was larger than that above it, so that stronger second
flow near the wall was generated. The strength of co- vortices decreased so rapidly down-
stream that the vortices began to break out and disappear at distance from 20th to 30th, how-
ever the second flow velocities near the wall were still large even at distance from 30th to
40th. The effect of the vortices on the boundary layer improved the velocity distribution in
boundary layer i. e., the velocity profile near the wall became fuller both in up- washed and
downd- washed field. so the shane factors in both fields became small. The boundarv laver



