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Abstract

The large camber angle theory of turbomachine blade of compressor has been developed
recently for the two-dimensional flow by Hawthorn, et al. However, in the above theory it was
assumed that the fluid was incompressible and inviscid, and the blades had no thickness. In this
study, the flow in a blade cascade being mounted in parallel fashion with blade of arbitrary
thickness is studied in order to determine the effects of the camber'angle on the performance
characteristic of the blade section under the consideration of compiessibility and viscosity of
fluid. The panel method is used for potential flow analysis. The flow in the boundary-laryer is
obtained by solving the intergral boundary-layer structure through the laminar, transitional, and
turbulent flow using the pressure field determined from the potential flow. And then the viscous-
inviscid interaction scheme is used for interaction of these two flows. For the determination of the
variation in the outlet fluid angle influenced by deviation in cascade flow, the superposition
method which is used for single foil is introduced in this analysis. By the introduction of this
method, the effects of the deviation on outlet fluid angle and the resulting fluid angle are made
to adjuct for oneself through the calculation. As the result of this study, the blade of l'arge camber
angle, large incidence angle, large pitch-chord ratio has large viscous and compressible effect than
those of small camber angle_. Lift force increase as camber angle increases, but above 60° of
camber angle, lift force decreases as camber angle increases. But drag force increases linearly
with camber angle increases in the entire region.
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Table 1 Geometry of blade
Location of max. . Location of max.
. Max. thickness/chord . Max. camber/chord
Type thickness/chord %) camber/chord %)
(%) ? (%) ?
A-1 30 10 40 5
A-2 30 10 40 10
A-3 30 10 40 15
A-4 30 10 40 20
A-5 30 10 40 25
Table 2 Flow conditions
Inlet blade Incidence Inlet fluid QOutlet blade Camber Deflection
Type angle n K] angle : A angle . x_ angle : 4 d
(degree) {degree) (degree) {degree) (degree) (degree)
0 14.00 23.05
A-l 14.00 5 19.00 - 9.05 23.05 28.05
10 24.00 33.05
0 26.52 43.14
A-2 26.52 5 31.52 —~17.63 43.14 48.14
10 36.52 53.14
1] 36.76 62.43
s
A-3 36.76 5 41.76 —~25.67 62.43 67.43
10 46.76 72.43
-0 44.88 77.60
A-4 44,88 5 49.88 -~32.72 77.60 82.60
10 54.88 87.60
0 51.28 90.07
A-5 51.28 5 56.28 —~38.79 90.07 95.07
10 61.28 100.07
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