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Abstract; In order to study the transient flow characteristics of axial-flow pump as hydraulic turbine dur-
ing runaway transition, the user defined function (UDF) in Fluent software was used to numerically sim-
ulate the runaway transition based on the flow governing equation and RNG k-& turbulence model. The
changes of external characteristic parameters, the pressure pulsation characteristics, and the influences of
different flow conditions and moment of inertia of impeller on the speed were analyzed in detail. The re-
sults show that during runaway transition, the impeller speed increases sharply in a very short period of
time, and the runaway speed is 1.48 times of the initial speed. The changes of impeller torque, head and
axial force are basically the same, which first decreases sharply, then increases slightly, soon after de-

creases continuously, and finally reaches a stable value. Compared with guide vane runner, impeller run-
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ner and impeller outlet, the pressure fluctuation is the most severe at the interface between guide vane

and impeller, while for the dynamic-static interface, the closer the interface is to the rim, the greater the

pressure fluctuation is. Under the same flow condition, with the increase of the moment of inertia of the

impeller component, the runaway time also increases, and the runaway speed basically remains un-

changed. Under the same moment of inertia, when the flow rate increases, the runaway speed will rise,

and the higher the flow rate, the faster the rise speed, while the runaway time decreases.

Key words: axial-flow pump as hydraulic turbine, numerical simulation, runaway transition, pressure
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Tab. 1 Main geometric parameters of axial-flow

pump as hydraulic turbine
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Tab. 2 Design parameters of axial-flow pump as

hydraulic turbine
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Fig. 1 Schematic diagram of computational domain
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Fig. 2 Grid independence verification
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Fig. 3 External characteristic curve diagrams of axial-flow

pump as hydraulic turbine during runaway transition
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Tab. 4 Runaway speeds under different flow conditions
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