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Introduction
• Motivation

– Multiphysical simulation of systems with strong influence from 
hydrodynamics.

– Black box nature of commercial software.
– High cost of commercial software.
– As a learning tool for students.

Ocean Engineering
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Introduction
• History

– OMAE2019 : Towards the development of an Ocean 
Engineering library for OpenModelica.

– Compared hydrodynamic response of a catenary moored
buoy modelled in OpenModelica and in Orcaflex.
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Introduction
• The current work

– General requirements for developing ocean engineering component models
– Component model for regular waves
– Component model for irregular waves
– Component model for current
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Theory
• General requirements
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Theory
• Regular waves

Ф



8

Theory
• Irregular waves

ФT=Ф1+Ф2+…+ФN
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Theory
• Current

U1

U2

U3

U4

Z1

Z2

Z3

Z4

Linear interpolation for current 
velocity at  any depth Zi
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Implementation
• Regular wave

We require at any instant t

Water depth  d
Water density ρw
Wave period T
Wave number k
Phase ε
Wave amplitude ζ0

 d
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Implementation
• Irregular wave

We require at any instant t

Water depth  d
Water density ρw
Wave periods T[n]
Phases ε[n]
Wave amplitudes ζ0[n]
Wave numbers k[n]







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Implementation
• Current

Specified as vectors of depth and corresponding current velocities
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Results
• Regular waves
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Results
• Irregular waves • Current



15

Conclusion
• Component models thus developed generate

parameters that facilitate the computation of wave
and current properties anywhere in the fluid domain. 

• The output of the regular wave model is compared to 
theoretical values and corectness of results
ascertained.

• The component models were packaged to form the
preliminary ocean engineering library.
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