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ABSTRACT

A numerical analysis based on two-dimensional and three-dimensional incompressible
Navier-Stokes equations has been carried out for double-circular-arc compressor cascades
and the results are compared with available experimental data at various incidence angles.
The 2-D and 3-D computational codes based on SIMPLE algorithm adopt pressure
weighted interpolation method for non-staggered grid and hybrid scheme for the
convective terms. Turbulence modeling is very important for prediction of cascade flows,
which are extremely complex with separation and reattachment by adverse pressure
gradient. In this paper k¢ turbulence model with wall function is used {o increase
efficiency of computation times
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Table 1. Spec. for DCA1 and DCA2

DCA} DCA2
Chord 228.6 mm 66.7 mm
Pitch 106.8 mm 46.7 mm
Height 368.1 mm 200 mm
AR 1.61 3
Solidity 2.14 1.43
Stagger angle 20.5° 51°
Camber angle 65.0° 13°

Table 2. Flow conditions for numerical analysis

DCAl DCA2

Inc. | -1.5° -40° 0° +20°

Re | 5x10° | 7.2x10* | 1.2x10" | 1.3x10*

Fig 1. 3D Grd System for DCA1
[161x61x67]
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Fig 2. Pressure coefficient distribution
at -1.5%ncidence
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Fig 8 Streamlines at (@) +12.5%and
(b) +14.5"Incidence
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Table 3. Location of separation

Inc. 2D 3D
+12.5° 38.6 %C 40.0 %C
+14.5° 23.2 %C 21.2 %C

(a} z=50.00 %H
(b} z2=25.69 %H
(e} z=11.11 %H
(d) 2= 4.740 %H
{e) z=0.732 %H
f) z=0.200 %H
{g) z=0.084 %H

Fig 8. Tolal pressure distibutions
at +12.5%ncidence
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