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Numerical Analysis of Flows on H-S and B-B Flow
Surfaces in Axial-Flow Turbomachine

Kang Rae Cho

Abstract

The flows in an axial flow turbomachine are calculated numerically in the two sets
of flow surfaces of H-S and B-B surfaces assuming that the flow is axisymmetric. The
calculation is performed by regarding the governing equations as the quasi-Poisson’s
equations and using the finite element method for the flow regions divided into trian-
gular elements.

The results of numerical calculation agree comparatively well with the experimental
results and it has been found that the distribution of an axial velocity component at
the rotor exit is not necessarily uniform under the influences of the inlet guide vanes
and the front shape of the hub even if the rotor is designed by the free-vortex theory.

Also it has been found that the existence of the optimum value of the blade numb-
er can be estimated from the results of calculation of deviation angles at rotor exit if
we consider the viscous flow-loss, and that the flows of B-B surfaces are affected
very sensitively by the degree of satisfaction of Kutta condition.
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Fig. 1 Explanatory figure for H-S and B-B stream
surfaces.
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Table 1 Relative-air angle at blade exit (degree).
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Table 2 Accuracy of calculalation.
N 35 53 70 88

Case No. 1 2 1 2 | 1 | 2z | 3 | 1 2
48 5.90 4.26 3.40 3.14 210 265 2.07 2.40 2.42
|Almax | 0.0049 | 0.0015| 0.003| 0.0009| 0.0009| 0.00033| 0.0004| 0.0005]| 0.00048
| B| | o0.0011| o0.0025| o0.0020| 0.0018| o0.0021| 0.0024| 0.0027| 0.0024| 0.0025
c | 3.0x1079 1.0x1077] 8.9x10- "% 0% | 6.7x10-7 3.9x10-9 3.9x10] 3.0x107 2.0x10°°
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Fig. 8 Relative velocity distributions on rotor
blade for various calculation accuracy.
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