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Abstract

Numerical simulation of cavitation performances of 1000 MW ultra-supercritical pressure boiler
feed pump was carried out through CFD applications. A new design method of geometric profile
parameters based on Spline function was proposed. Two types of radial bending blades were in-
troduced, i.e. “Forward Curved Blade” and “Reversed Curved Blade”. Results indicate that the
NPSH (net positive suction head) of “Straight Blade” is 22.8 m, then the absolute error is 0.2 m.
Compared with “Straight Blade” and “Forward Curved Blade”, “Reversed Curved Blade” has the
best cavitation performance, and NPSH is 21.7 m. The vapor generated at pressure surface of
“Forward Curved Blade” near the leading edge at first, and the cavitation region of suction surface
is the largest, but the “Reversed Curved Blade” is opposite.
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Figure 1. Schematic of radial bending blade parameters of quadratic
Bezier curve
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Figure 2. Three types of three-dimensional blades
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Figure 3. Installation angle on leading blade
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Figure 4. Cavitation characteristics prediction curves of blades
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Figure 5. Vapor distribution on middle stream surface of impeller
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Figure 6. Volume fraction of cavity distribution on mid-
dle streamline
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