




The problem of increasing t he  pressure ra t io  per stage of an axial 

flow coinpressor is studied i n  p r t  by considering the effect of bomdary 

h y e r  control by area suction on t h e  three dinensiontll turbulent boundary 

laper flow on the casing in one stage of a compressor. 

The effect of th i s  boundary layer control, on %he prevention of 

separation i s  investigated. Crossflow and crosswise variation of cross- 

flow i n  the boundary layer are factors contributing t o  the tendency to- 

sard separation and the effect of boundary layer control on th i s  phen- 

omenon is determined. This a n a l p i s  is limited to  the boundary layer 

on the casing and does not take into consideration the possible separa- 

tion taking place a t  the blades. 

The boundary layer equations are used t o  obtain the momentum inte- 

gral  equations with suction applied a t  the surface. The method of srnall 

perturbations i s  applied t o  the equations in  order to  simplify them so 

that  a solution may be reached with relatively l i t t l e  effort. Fxpress- 

ions are assumed f a r  the boundasy layer profiles, flow path outside t h e  

boundary layer, and shear stresses. These are  in a form which closely 

resembles the actual conditions. 

In order t o  show what effect boundary layer control exerts, a simpli- 

fied single stage compressor i s  studied. The results  show tba t  crossflow 

can be reduced by applying suction t o  the boundary layer with a resuit-. 

an% decreased tendency toward separation of the flow, but th i s  i s  reached 

only after a certain minimum sractioa velocity is attained, I f  the suction 

velocity is less  than t h i s  minimm, in  spite of the decrease i n  boundary 

layer %hic:kness the cxossfbw will be increased over that of a solid wall 

and likewise the tendency toward separation w i l l  increase. 












































































































