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COMSOL Implementation
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Coefficient Form for PDE Models

Harmonic Solutions and Eigenvalue Solver

yA
x
M 2

2

2

λρ=
∂
∂

02

2

=+
∂
∂ M

x
yEI



02

2

2

2

=
∂
∂

+
∂
∂

τ
η

ξ
m

02

2

=+
∂
∂ m
ξ
η

EI
AL

EI
ALtc

ρρ 2
4

==

ξ = x/L, η = y/L, m = ML/EI, τ = t/tc, 

Scaled Equations

λ = -9.8696i = -π2i

Cantilever: λ = -3.515i



Typical Heat Exchanger with Tubes

* Flow Induced Vibration
* Fluid Elastic Instability



Heat Exchanger Flow at Baffle



Heat Exchanger with Inlet Cross-Flow



Model of Heat Exchanger Tube





Continuous Beam Vibration Modes
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Effect of Sloshing
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The End
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