
Two alternative designs of fuel
injection systems are evaluated

and compared allowing engineers
to select the best one on the basis
of performance during simulated

operating conditions.

The noise radiated from a
cylinder head due to piston
movement in the block is
depicted and shown as
pressure on this plot.

This is a magnetic field analysis of a
fuel injector. Magnetic flux lines are
shown on the left. Colours represent
the magnetic flux intensity.

Lagrangian and volume of fluid two-phase modelling techniques are used
extensively to model injectors. The outcome is a more detailed understanding of
the fundamentals of atomisation and spray plume formation, which is resulting

in new injector designs with superior sprays and stability, and cheaper to
manufacture, as well as more accurate full engine CFD predictions.

Numerical Analysis
and Computer Aided
Engineering at Orbital

Very large moving mesh CFD models, such as this
four-stroke engine, are routine at Orbital. Our

pioneering work modelling the full gas flow path
through crankcase scavenged two-stroke engines with
sliding ports in the early nineties laid the groundwork

for our extensive CFD capabilities.

Orbital has significantly improved the turnaround time for conducting full
engine computational fluid dynamics (CFD) simulations. Combining this with

two-phase Lagrangian injector spray models of direct cylinder injection
means that a new level of confidence and usability has been achieved.

Modern CFD tools and expertise mean that a multi-valve four-stroke engine
CFD model can now be up and running within a few days.

When this model is run on a multiprocessor computer server, the combustion
engineer will be presented with results only one to two weeks after having

the first concept idea - a huge step forward for productivity.

Orbital Engine Company's

Numerical Analysis Group

combines the unique expertise of

seasoned professionals with the

world's best software packages to

provide invaluable computational

modelling services. Almost any

mechanical or fluidic process can

be modelled.

The group consists of specialist

engineers and scientists with many

years of experience in modelling

physical processes. They work

alongside design, manufacturing

and development engineers who

can provide valuable support

where needed. Validation of our

modelling using various

experimental procedures is an integral

component of our analyses and

service.

Our capabilities can be summarised

as:

Structural, thermal, dynamic and

acoustic finite element analysis

(FEA) on complex structures with

two-way coupling to computational

fluid dynamics (CFD) and non

linearities, such as contact, material

behaviour and geometrical

changes.

CFD analysis on large

geometrically-challenging models

with moving and sliding meshes,
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incorporating multiphase fluids,

reactions and radiation.

Mechanical dynamic simulation

of multiple rigid and/or flexible

bodies with complex interactions

between mechanical components

(coupled to FEA and CFD).

Vehicle simulation involving

prediction of fuel consumption

and emissions over specified

drive cycles, and acceleration

performance.

A range of more specialised

modelling skills such as

electromagnetics, neural

networks and engine

combustion.

Advanced post-processing and

reporting graphics, including

animation and video production.

Parameterised solid geometry

modelling and meshing facilities.

Supercomputer for solving.
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Measured PDA droplet velocities
compared to CFD predictions.

CFD prediction of hydrocarbon
vapour, evaporated from

Orbital injector fuel drops.


