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Abstract

In order to design and analyze the performance of an axial-flow pump it is necessary to know the flow
deviation, deflection angle and pressure loss coefficient as a function of the angle of incidence for the
hydrofoil section in use. Because such functions are unique to the particular section, however, general
correlation formulae are not available for the multitude of hydrofoil profiles, and such functions must be
generated by either experiment or numerical simulation for the given or selected hydrofoil section. The
purpose of present study is to generate design correlations for hydrofoils with double circular arc (DCA)
camber by numerical analysis using a commercial code, FLUENT. The cascade configuration is determined
by a combination of the inlet blade angle, blade thickness, camber angle, and cascade solidity, and a total of
90 cascade configurations are analyzed in this study. The inlet Reynolds number based on the chord and the
inlet absolute velocity is fixed at 5x10°. Design correlations are formulated, based on the data at the
incidence angle of minimum total pressure loss. The correlations obtained in this way show good agreement
with the experiment data collected at NASA with DCA hydrofoils.
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Table 1 Calculated cascade geometries
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Table 2 Constant of correlations for incidence and
deviation at reference condition

i 5
t/c 0.06 0.1 0.06 0.1
a, -9.031 52.54 13.22 -34.85
a, 20.01 -97.77 -26.32 71.95
a, | -13.54 40.95 10.95 -33.81
a, | 02937 -1.687 -0.5097 1.022
a, | -0.002998 | 0.0119 | 0.004624 | -0.007873
as | -0.6061 3203 1.044 -2.061
ag | 04425 -1.277 -0.4231 1.008
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b, 0.7 -3.808 -1.119 3.044
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b, 1312 -2.69 -1.096 2734
by | 0039 | 01013 | 006094 | -0.06818
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by | -0.04853 | 00754 | 004562 | -0.0744
b, 0. 00(;82 6 | 0001222 | 0001108 | -0.000951
by | 0.0004266 | -0.00496 | -0.000443 | 0.000494
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