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Background

Hydropower turbines have suffered
* EXxcessive vibrations

* Fatigue damage

* Limited operating conditions
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Objective

* Why do we have pressure pulsations?

* Why are some turbines so severly affected
by pressure pulsations?

 How can they be mitigated or reduced
most efficiently?
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Case Lelrfossene

* Problems with
vibration

 AIr injection
e Measurements
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Francis turbine
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Results

 Efficiency unchanged

 Reduced pressure
pulsations

* Length and diameter
dependent
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Further work

Measurements In
| erifossene

 Different designs
« Efficiency
* Pressure
 Vibrations
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Questions?

@NTNU




