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Prediction of Suction Specific Speed of Axial Flow Pump
by Using Numerical Simulation of Two-Dimensional Cavitating Flow
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ABSTRACT

In the design of a pump impeller blade, it is
required to predict the pump performance
rapidly and accurately from a viewpoint of cost
reduction. In the present study, a practical short
time prediction of the suction specific speed of
axial flow pumps was realized by using a
numerical cavitating flow simulation. In the
simulation, the cavitation was modeled as a lot
of tiny bubbles that swelled in a low-pressure
region in the flow. The simulation was applied
to five two-dimensional hydrofoils constituting
an impeller blade. The total head of a pump
was calculated from the cavitation
performances of the five hydrofoils. The
cavitation performance of the pump at each
flow rate was obtained within a computational
time of about four hours. The predicted suction
specific  speed was compared with
experimental data on six pumps with different
blade profiles, blade angles, and number of
blades. An ‘averaged attack angle’ was defined
as the weight-average of the attack angles to
the five hydrofoils. When the weight-average
of the attack angles to the five hydrofoils was
used in the simulation, the predicted suction

specific speed and the experimental one had a
proportional relation. This relation made it
possible to predict the suction specific speed of
an axial flow pump in a practical short time.

INTRODUCTION

Every year, many typhoons and tropical
storms hit Japan and deposit a lot of rain in a
short time. In big cities like Tokyo, many
pumps are used to drain the rainwater to rivers
or the sea. However, under concentrated heavy
rain that is severer than expected, the amount
of water exceeds the draining capacity of the
pumps, resulting in flooding. To avoid such
floods in cities, extra pumps at key positions
are planed to be installed. However, there is
not necessarily enough space to install these
extra pumps in the overcrowded cities in Japan.
It is therefore important to develop a small-size
and high-rotation-speed pump.

When a pump is scaled down while
keeping the required flow rate, reduction of
cavitation performance becomes a significant
problem. Recently, numerical simulations on
the cavitation in the rotating machinery such as
pumps, inducers, and water turbines have been






