
1�� 1��1�� 1��

Modelling the two-dimensional swirling flow in francis 
turbines for optimization of draft tube performances within 
an operating range. part I: two-dimensional steady axi-symmetric 
swirling flow computation downstream the francis runner

................................................

Goal of the project:
It is developed a new methodology for 
two-dimensional axi-symmetric swirling 
flow computation downstream the Francis 
runners in order to optimize the draft tube 
performances within an oprating range.

Short description of the project:
The investigation in the current project 
is focused on developing a computer 
code for evaluating the swirling flow 
downstream the Francis runners. Such that 
we accommodate an inlet section as close 
as possible to the blade trailing edge, while 
extending the computational domain in 
the discharge cone.
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Main activities:
Analysis of the 2D swirling flow downstream 
a Francis runner within the discharge 
cone.

Development of a 2D swirling flow 
code and code validation within a large 
operating range.
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Aplicability and transferability of the 
results: 
The new methodology will be applied 
in the early design stage of the Francis 
runners in order to extend the operating 
range as well as to improve the energy 
bahviour.
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