
Summary of Important Flow-Induced Vibration Relations 

Moment of Inertia for a Cylinder 

Natural Frequency: 

No Load (radslsec) 

Load F (radslsec) 


Natural Frequency in Hertz (sec-') 


Cross Flow: Single Tube 

Vortex Shedding 

Turbulent Buffeting 

Cross Flow: Tube Bundle 

Jet Switching 

Fluid-Elastic Instability 

Acoustic Coupling 

AxiaYParallel Flow: Internal Flow 
Mean Flow 

Upstream Variations 

Internal Pendulum Motion 
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Lowers natural frequency 
Both near-field and far-field; These must be treated 
stochastically 

Creates low frequency vibration of control rods; 
Both static and dynamic instability exists 

Same mechanisms as internal flow, minus pendulum motion 

Fluid Damping 
d 2 x

General Equation m o - T + ~ ~ + ~ = ~dtdt 

Critical Damping (K is the damping constant) C* = 2% 

Critical Velocity Correlations for Major Vibration Mechanisms 

Fluid-Elastic Instability 

Turbulent Buffeting 

Vortex Shedding 

Equation Constant 

Logarithmic Damping Constant 
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