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Overview of a Nuclear Reactor (PWR)
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Motivation

• Axial flow over the fuel rods can lead to 
turbulence induced vibrations (TIV).

• Can lead to structural damage of the 
rods (fatigue, fretting wear).

Modeling TIV

Better maintenance prediction

Increased safety
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Numerical simulations of TIV

• TIV can be simulated through Fluid-Structure Interaction (FSI) 
simulations.

• Turbulence modelling/solving:
• RANS

• LES

• DNS

Fails in modeling the fluctuations that excite the structure

Too computationally expensive

Solution URANS + Pressure Fluctuations Model 



FSI framework
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Turbulent channel flow (TCF)

• Flow between two  infinitely long 
and wide flat plates. 

• Only statistical inhomogenous
direction is the wall normal.

• 𝑅𝑒𝜏 = 640

• DNS data of Abe et al. [4] used 
as validation.
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Time correlation

• Pure Convection

• Convection & Exponential 
Correlation



Time correlation – sensitivity to number of modes



Time correlation – sensitivity to number of modes



Time correlation – sensitivity to random seed



Brass Beam – FSI case



Comparison w/ validation data and other approaches [5-8]



URANS FSI



URANS + AniPFM
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Thank you!
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