








 

a) the global view 

 

b) the local view 

Figure 8 the grid system of the MVG with the declining angle 70�è 

Based on the above grids, a grid-refinement procedure was performed using the developed 

three-dimensional (3-D) grid solver, to make the grids smoother, more uniform and orthogonal to 

the body surface. Such procedures are found to be very important in 3-D computation from 

practice. 

Using the above numerical methods and body-fitted grids, comparative studies will be made on 

the difference of flow features due to the different back-edge declining angles. Statistics and 

analysis were carried out on certain downstream cross section. Preliminary simulations are made 

using grids nstreamwise×nnormal×nspanwise=320×121×64, the final grid number will be around 

2048x256x128. The mainly concerned characteristics are: 

1) The general flow structures. The flow topologies are investigated and compared, which 

includes: the different locations of the streamwise vortices, the difference of the cross flow 

topologies in the cross section, and the difference of the intensities of the vortices. MVG 

with back-edge declining angle 70�è��seems to produce relatively stronger streamwise 

vortices. Figure 9 and 10 shows some preliminary results of the MVG-Ramp flow with the 

back-edge declining angle 70°�� 

  

Figure 9 isobar contours on the symmetric plane and 

the cross-section clouds-map of streamwise velocity 

Figure 10 the spatial streamlines of the MVG flow  

2) The momentum deficit. The velocity distributions along normal lines are investigated at 

different spanwise locations. The obvious difference exists between the flows of different 



MVGs. 

3) Shape factors and other quantitative parameters. Being as an important diagnosis of the 

boundary layer, shape factor is calculated and compared from the datum on the cross 

section. Other quantitative parameters are investigated also like the widths of the 

boundary layer, surface friction force coefficient, turbulent parameters like Reynolds 

stress, etc. 

Detailed analyses on above characteristics show that the merits from different declining angles 

seem to be reciprocal cancellation to some degree. Overall speaking, the MVG with back-edge 70° 

seems to be more favorable for flow control.  The computational results shown here are very 

preliminary with coarse grid and a very detailed study with well designed grids of 2048x256x128 

will be carried out. Further thorough study about the influence of the declining angles of the MVG 

will be performed. 
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