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Computational Fluid Dynamics (CFD) is the branch of fluid mechanics that numerically
solve the fundamental mathematical equations describing fluid behaviour. CFD can be
applied to virtually any fluid mechanical issue, assisting to understand the fluid behaviour
through provision of flow field detail in space and time. The approach is particularly
beneficial in more complex configurations, where fluid behaviour is likely to depart from
that predicted by typical empirically based design methods or when using such methods
is simply not realistic.

Unlike physical model simulations, CFD provides detail of flow parameters across the full
domain. A single simulation can provide details on plume dispersion, plume and ambient
velocity fields and surface pressures; detail that would typically take many experiments
within a wind tunnel investigation.




PRE-PROCESSING

» [he geometry, representing the external limits or physical bounds of the
problem; is virtually defined through the application of CAD.

» The volume within the geometry, which represents the region occupied
by the fluid, is divided into a mesh of discrete elements or cells.

» The mathematical modelis defined, typically a simplified form of the
Navier-5Stokes Eguations that represent the important physics of the
flow behaviour.

» Boundary conditions, defining the fluid behaviour at the geometry
boundaries, fluid properties and initial conditions, defining an initial flow
state, are specified.

SIMULATION

» [terative numerical methods and procedures are used to solve the
equation set for the defined fluid properties and boundary conditions,
producing a steady state or transient solution.

POST-PROCESSING

» Analysis and visualisation of the computational solution in space and
time, extracting fluid flow detail to assist in development and design.

» Complex Flow Modelling, CFD & Physical

» Meteorological Modelling & Monitoring
» Air Quality Modelling & Monitoring

» Data Analysis & Statistics
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