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OF AN ANNULAR AXIAL-RADIAL DIFFUSER 

The paper provides an explanation why new methods of reducing kinetic energy losses have to be developed for 

annular axial-radial diffusers with a sharp turn of the stream, used in exhaust hoods of condensing steam tur-

bines. The results of numerical simulation of separated flow in an annular axial-radial diffuser with vortex cells 

intended for control of flow separation are presented. Numerical simulation is based on the solution of the 

Reynolds-averaged Navier–Stokes equations in a steady axisymmetric formulation. The efficiency of the vor-

tex cell is estimated depending on its size, location on the surface of the diffuser near the flow separation zone 

and the intensity of the slit suction. The conclusion is that the vortex cell with a slit suction can be regarded as a 

promising method for controlling flow separation in an axial-radial diffuser with a sharp turn of the stream. 
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. 1.    : 

D0 = 186,5 ; d0 = 130,5 ; L = 37,5 ;  

De = 336 ; R1 = 20 ; R2 = 9  

Fig. 1. The flow part of annular diffuser:  

D0 = 186,5 mm; d0 = 130,5 mm; L = 37,5 mm;  

De = 336 mm; R1 = 20 mm; R2 = 9 mm 
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Fig. 2. Vortex cells on the diffuser surface:  

a) Rc = R2; ) Rc  R2 
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. 3.           

   Rc = R2   (а)    sucG  = 5 % ( ) 

Fig. 3. Velocity magnitude field and streamline pattern in the diffuser  

with vortex cell without suction (a) and with suction sucG  = 5 % ( ) 
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Fig. 4. Diffuser losses as a function of the vortex cell radius:  

1 – losses without vortex cell, 2 – losses with the cell  
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Fig. 5. Velocity field in vortex cells of 4 (a) and 4,5 ( ) mm radius  
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Fig. 6. Dependence of the total loss coefficient  

on the suction flow rate:  

1 – losses without vortex cell, 2 – losses with the cell  
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