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How do we make our CFX
models and results available 
to our project partners?

That was the critical question when we wrote our proposal for funding
under the European Union Brite-Euram programme. In the subsequent
project, called MECBURN, a consortium of a gas supplier, burner
manufacturers and end users aim to develop a new generation of gas-fired
industrial burners. Success depends on close collaboration between modellers
and experimentalists to refine the design in the light of a detailed understanding of
burner operation at different scales and thermal ratings. So good communication

and easy accessibility of the models and their predictions are crucial if
the benefits of CFD modelling are going to be realized.

The solution for MECBURN was to create generic 2-D
and 3-D burner and firebox models as EASA applications.

(See page 6) AEA Technology’s EASA 1.0 is the first
release of ground-breaking software that allows
modellers to drive any batch-capable software such as
CFX. EASA enables the creation of graphical user
interfaces (GUIs) to generate model geometry, mesh
and boundary conditions, drive the software and
produce standard reports in HTML format.

EASA’s authoring tool enables CFD modellers,
with no experience of object-oriented programming, to

write their own applications, complete with pull-down
menus, check boxes, parameter boxes with choice of units

and graphics that change as the parameters are modified. In fact,
by using EASA, a sophisticated GUI can be produced with little more

effort than it takes to develop the CFD model itself. However, an EASA application
is more than just a GUI “wrapper” for a CFD model; it enables you to run
calculations remotely on a central server via the web and provides tools for
managing runs and monitoring their progress.

This EASA-based GUI will provide the framework for testing and
validating the non-linear k-epsilon turbulence model and an advanced
flamelet combustion model that have been developed by Gaz de France
and their partners as part of the MECBURN project.The
combination of CFX with EASA has enabled this to be achieved
much more quickly and easily than traditional methods of
coding Graphical User Interfaces would have allowed.

Validation of CFX-5 
for a compartment fire

by Yehuda Sinai, CFX,AEA Technology

Field modelling is playing an increasing
role in fire engineering and in the safety
sphere generally, where CFX has been
extensively validated and is widely used.

CFX-5 is newer in the field, but its
coupled solver and facilities for
unstructured, automatically adaptive
meshing make it particularly user-friendly
for fire safety engineers.At CFX, we are
undertaking an extensive programme to
ensure that our excellent track record in
the field of fire and safety is enhanced
through CFX-5.This is being achieved
through various validation projects, such
as the one described here, where we
compare CFX-5.5 with the compartment
fire experiment conducted by Steckler et 
al. in 1982.

The experiments were conducted in a
room of about 20 cubic metres with a

single door opening and a fire source,
consisting of a round methane burner in
the centre of the floor.The mesh is
simple, with a uniform target element size
throughout the domain, mesh controls
near the fuel source and the doorway,
and mesh inflation at the floor and
burner.The domain also extends 
outside the door.

For turbulence modelling, we use the
buoyancy-modified RNG k-� turbulence
formulation, and the radiating
combustion process is modelled with
CFX-5’s single-step Eddy Dissipation and
P1 radiation models.

Predicted temperatures on the symmetry plane through
the centre of the fire and the doorway.

Comparison of horizontal speeds on a vertical line
through the middle of the doorway. The predicted
speed close to the top edge of the door departs from
the measurements because the mesh is relatively
coarse and large gradients exist there. Even a slight
uncertainty in the position of the instrument produces a
significant change in the measurement.

Preliminary validation of CFX-5
against the Steckler experiments has
shown good agreement. Particularly
encouraging are the correct prediction of
the entrained flow of fresh air, associated
with the negative velocity in the lower
regions of the graph, and the location of
the sharp interface at around 1m. More
work is ongoing, but the results obtained
so far enhance confidence in the
reliability of CFX-5 in fire engineering.

Comparison of temperatures at the door centreline.

The 3-D MECBURN burner model geometry in the
EASA GUI. The User can change up to 25 model
parameters including the number and orientation
of the gas pipes, shown in red.

Above and below: Example of MECBURN model
output in HTML format contains the burner
characteristics, a summary of results (like thermal
efficiency and flue gas NOx) and a standard set of
post-processing plots.

EASA helps
new burner

project

EASA authoring tool
being used to modify
a polygon in the
MECBURN firebox
graphics defined by
length parameters,
Dprem, Dfour, etc.

by Frederic Aguile and 
Alain Quinqueneau,
Gaz de France

‘The combination of CFX
with EASA has enabled this
to be achieved much more

quickly and easily than
with traditional methods’

Left and bottom: Close up of CFX predictions for the
combustion temperature and product mass fraction in a
plane through the inward-pointing gas pipe. These
show the flame attachment due to recirculation behind
the flame arrestor and central bluff-body.




