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Editorial 
 

One of the facilities offered by PHOENICS is its 
άwŜƭŀǘƛƻƴŀƭ LƴǇǳǘ /ŀǇŀōƛƭƛǘȅέΦ  ²Ƙŀǘ ŘƻŜǎ ǘƘƛǎ ƳŜŀƴ 
and what is its importance? 
 
When designing the layout of a room, for example, it is 
often necessary to ensure that the positions and sizes of 
objects conform to certain rules; for example doors must fit 
aperatures in the walls and chairs need to be in contact 
with the floor.  Thus, if one moves an aperature, or a chair, 
one needs these rules to continue to be adhered to. 
 
The PHOENICS Virtual-Realiy 
Editor has a άƎǊƻǳǇƛƴƎ ŦŜŀǘǳǊŜέ 
which enables relative-position 
connections to be expressed but 
it does not allow objects in a 
group to change relative size or 
position.  This meant that if a 
group were recorded in a Q1 
file, and if that Q1 file were to 
have its geometry modified, all 
relationships have to be re-
defined. 
 
This deficiency has been remedied by using the VR-Editor in 
άǇǊƻǘŜŎǘŜŘ ƳƻŘŜέ ŀƴŘΣ ƳƻǊŜ ŦǳƭƭȅΣ ōȅ ǳǎŜ ƻŦ ǘƘŜ ƴŜǿ 
Graphical User Interface (GUI), άtw9[¦59έΦ  PRELUDE is 
more advanced than the facilities allowed via the VR-
Editor.  It: 
 
ü uses object names as arguments of its functions; 
ü allows expressions of unlimited complexity to be 

 typed into its dialogue boxes; 
ü provides error-checking and undo capabilities; 
ü has a more flexible position / size / rotation 

 language; 
ü handles many more CAD formats; 
ü can launch multiple runs with systematic data-input 

 variations; 
ü create parametrised object by accessing 

 Shapemaker; 
ü sorts its output in multiple-instance Q3 files instead 

 of single-instance Q1Ωs. 
 
More information can be obtained by accessing 
presentations made by Brian Spalding in Paris in 
September:  
www.cham.co.uk/phoenics/d_pc/htms/english/ppts/relati
nl.ppt  
 
(See News & Events on page 8). 

²ƘŀǘΩǎ bŜǿ ƛƴ tIh9bL/{ нллу 
 
PHOENICS-2008 has improvements across the board, including 
the  PRELUDE option (described in the Editorial), an enhanced 
parallel-processing solver, and new additions to 
PHOENICS/FLAIR.  Some of these new features are outlined 
below. 
 
PHOENICS 2008 has been provided with a new front-end module, 
PRELUDE; and this, in conjunction with special-sector 'Gateways', 
enables users to introduce easily the data which they understand 
from their special knowledge to be necessary, without having to 
attend to matters not of their concern. 
 

For PHOENICS/FLAIR we have added a new WIND 
Object that creates atmospheric boundary layer 
inflows at up-wind domain edges, and fixed pressure 
boundaries at down-wind edges.   
 
There is an option to 
have a pressure 
boundary at the 
upper, sky boundary, 
and allowance for a 
change of wind 
direction without 
moving objects or 
having to use a 
calculator. 

 
 
The size of an object can be 
ǘŀƎƎŜŘ ǘƻ ōŜ Ψǘƻ ŜƴŘΩ ǎƻ ǘƘŀǘ ǘhe 
object will stay at the domain end 
regardless of domain size. 
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The FLAIR DIFFUSER objects can be freely rotated about any axis.   
If they are rotated out of the plane of the grid, they must lie on 
the face of a blockage, as they use the ANGLED_IN code for 
implementation.  For all OUTLET, OPENING or ANGLED_OUT 
objects, a loss coefficient can be specified. 
 

 
The loss coefficient represents 
the loss of dynamic head 
through the exit. 
 
 
 

The Main Menu Numerics 
panel has been updated to 
allow change of LSWEEP with 
time. 
 

 
 
The Main Menu Relaxation 
panel has been updated to 
make change of relaxation type 
easier. 
 
 

 
The INFORM command processor has been made more tolerant 
of stray spaces in commands.   It also checks for the correct 
number of open/close brackets before starting an Earth run.   If 
INFORM errors are found, the Earth run is not started.  
 
Visibility reduction can be estimated from the Beer-Lambert law.  
The intensity reduction ratio LR in % is computed from: 
    LR  = 100.*Iz/I0  

 = 100.*exp ( - S Cs*r*Km*dz ) 
where 
Km  = smoke extinction coefficient (7600 m^2/kg),             
r  = fluid mixture density (kg/m^3),   
Cs  = particle smoke concentration (kg/kg). 

 
 
If light reduction is greater 
than 0.015%, the looked-at 
location is not visible. 
 
 
 

 
 
The View Centre can be jumped to 
the probe, minimum location or 
maximum location.  Similarly, the 
probe can be jumped to the 
minimum location or maximum 
location. 
 

There is an Update Monitor to allow change of: 

¶ LSWEEP 

¶ CONWIZ 
maximum  
increment 

¶ linear and   

¶ false- timestep     
relaxation 

¶ monitor mode 
 
The Nett source in RESULT includes a mass-averaged scalar value, 
e.g. average exit temperature or smoke mass fraction at mass flow 
boundaries. 
 

 
 
Average Temperature = Qout/(Cp*Mout)-273 
Note that this only gives reliable answers if there is no 
recirculation through the boundary.  
 
 
For WIND_PROFILE objects (also 
used by the new WIND object), the 
profile starts at the first open cell. 
 
 

 
A single STL object repaired by 
FacetFix can sometimes give 
detection problems.   
 
 
 

 
When divided into individual objects, 
each will be detected correctly.  
Import by Group can also read DAT 
files. 

Using PRELUDE, the positioning of 
buildings in terms of longitude and 
latitude permits the automatic 
extraction of sunlight orientation for any 
given time of year and time of day.    In 
the examples shown, the first image 
shows the incidence of solar irradiation 
onto a group of buildings. 

 
 
The second example shows a building 
taken in isolation (for a different time 
of year.) 
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Reduction of Light 
 

A ǊŜŎŜƴǘ ŀŘŘƛǘƛƻƴ ǘƻ C[!Lw ƛǎ ǘƘŜ άwŜŘǳŎǘƛƻƴ ƻŦ [ƛƎƘǘέ.  This 
feature predicts the effect on visibility under, for example, 
fire/smoke scenarios.  The pictures below show the visibility 
intensity reduction on various planes, when looking at a point in 
the middle of the central fire source. A modification of the 
streamline tracking module is used to integrate the visibility 
reduction from each cell to the point being looked at. This is 
actually the probe, so by moving the probe (and then 
recalculating) the visibility reduction to any point can be obtained.  
 
The user-interface is 
currently basic, with just a 
'GO' button. Desired 
enhancements include the 
automatic re-calculation 
when changing time steps, 
which is a requirement 
before inclusion in the 
forthcoming release. 

 
The spikes are because 
various obstacles block the 
view. The integration is 
carried out from each cell 
centre to the point being 
looked at (the probe).  
 
 

Whenever a blocked cell, or cell face, is encountered the 
integration stops and the intensity is set to zero as the probe is 
not visible from that cell. The spikes are the shadows of the 
columns and other internal walls. The entire left side is blue, as 
the fire location cannot be see at all from that side.  One way of 
visulising this this might be to have a contour line in a circle 
around the fire. The contour line would be, say, on the 0.016% 
reduction distance round the fire. 
 
The lower limit of the contour plot is 0.016, so the outer edge of 
the blue where it goes to white is the appropriate viewpoint. As 
an alternative, the contour range can be made very small, say 
from 0.016 to 0.0161, and make everything below blue and above 
red, as in the image shown. 
 
In the red zones, the  fire 
can be seen; in the blue 
zones it cannot. 
 
Alternatively, a 3D iso-
surface of 0.016 can be 
provided, (see page 2):    
Anywhere inside the 
surface, the fire can be 
seen; outside the surface 
it cannot.  
 
The 0,016 methodology will be used in future Dutch regulations 
for car parks that will become applicable by the end of 2008.

CFD for Digital TV 
 

NationalGrid Wireless investigates the use of CFD to model 
drag from large arrays of panel antennas to be installed on 
various masts and towers in readiness for the Digital Terrestrial 
TV switchover.  Regional Engineer, David Howell contacted 
CHAM to see an example of how PHOENICS could be used to 
evaluate drag coefficients of various antenna arrangements. 

 

 
 

Whilst the measurement of drag coefficients for antennae is 
expected to be most useful for a large multi-panel main UHF-
transmit array, cantilevered at the top of a mast, wind loading 
on smaller individual antennae and dishes is also anticipated. 
Until now, NationalGrid Wireless has depended upon empirical 
data for standard blockage shapes usually with a drag 
coefficient for front and side aspects. 
 

 
 

The priority was to look at wind profiles for individual sites 
particularly those in hilly terrain. NationalGrid Wireless use 
BS8100 to generate a wind profile to import to its tower 
ŀƴŀƭȅǎƛǎ ǎƻŦǘǿŀǊŜΦ  5ŀǾƛŘΩs interest was stimulated having 
viewed the Wind Energy Simulation case study for Wind-farm 
Micrositing part of which compares a logarithmic profile with 
CFD and actual mast measurements.  
(See:www.cham.co.uk/PUC/PUM_London/papers/CHAM_Case
_Study_Wind_Energy.pdf)  
 
NationalGrid Wireless is also looking at having some actual 
wind-tunnel-testing conducted. This involves full scale model 
testing of actual portions of mast / tower structure, with many 
permutations of loading - i.e. different arrangements of 
antennae / dishes / feeder cables and associated blockages. 
Ultimately, this will be both time consuming and expensive; 
hence, following a few wind tunnel cases, the intention is to 
undertake further investigations using CFD. 

 

Air-flow past 
section of an 
individual 
antennae mast 
fitted with 
surface radomes. 

 
Wind velocity 
profile at 10m 
height over hilly 
terrain. 
 
Antenna mast 
located centrally. 

http://www.cham.co.uk/PUC/PUM_London/papers/CHAM_Case_Study_Wind_Energy.pdf
http://www.cham.co.uk/PUC/PUM_London/papers/CHAM_Case_Study_Wind_Energy.pdf
http://www.cham.co.uk/PUC/PUM_London/papers/CHAM_Case_Study_Wind_Energy.pdf
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Development of a Numerical Wave Tank 
using the PHOENICS code 
 
The development of a numerical wave tank is offered as a 
cost-effective and practical alternative to physical 
modelling at the laboratƻǊȅ ǎŎŀƭŜΦ 9bL¢Ωǎ ǇǊƻǇƻǎŜŘ ƳƻŘŜƭ 
for linear and non-linear wave generation in the internal 
flow region is now implemented in the PHOENICS code.  
 
This is a 2D numerical wave model in the vertical plane and 
is based on two added source terms for the mass 
conservation and the momentum transport equations:   
 
1. The expression of the mass source term depends on 

the specified generated wave such as a linear 
monochromatic wave and a non-linear solitary wave.  

2. A friction force term is added to the vertical velocity 
component to reduce the wave amplitude at the end 
of the active domain.  

 
The free-surface evolution is calculated in terms of Volume 
Of Fluid (VOF) fraction representative of the cell occupied 
by the fluid. Coupled with this supplementary pure 
convective transport equation used to compute the free 
surface evolution, PHOENICS is able to predict fully 
ƻǾŜǊǘǳǊƴƛƴƎ ǿŀǾŜǎ ǿƛǘƘ ŦƭǳƛŘ άǊŜ-ŀǘǘŀŎƘƳŜƴǘέΦ The VOF 
transport equation is modified to take into account the 
non-zero divergence mass conservation equation.  
 
After validation of the general methodology in simple 
cases, the extension of the method into the third 
dimension and the investigation of wave-structure 
interaction, becomes straightforward.  The comparison of 
numerical and analytical results showed that the free 
surface and vertical distribution of the velocity components 
are accurately predicted for small amplitude waves, 
propagating at a constant water depth, (figure 1).  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

The proposed model generates the free-surface profiles 
induced by solitary waves correctly, with a small 
discrepancy in the tailing edge of the wave. The 
propagation of the solitary wave at a constant water depth 
indicates that the wave preserves its permanent form and 
the same wave velocity.  
 
This model is then used to simulate the non-ōǊŜŀƪƛƴƎ ΨǊǳƴ 
ǳǇΩ ŀƴŘ ΨǊǳƴ ŘƻǿƴΩ ŎŀǳǎŜŘ ōȅ ǘƘŜ ǎƻƭƛǘŀǊȅ ǿŀǾŜ ǇŀǎǎƛƴƎ 
over an impermeable steep-plane beach. The numerical 
results are compared with experimental data of Lin and al. 
(1999) and show that the free-surface profiles are 
accurately predicted during the run up and run down 
process (figures 2 and 3).  

Based on previous research work from the specialized 
literature, an extensive validation process will be 
performed to demonstrate the accuracy of the numerical 
wave generator model.  
 
This general methodology is also very useful for the 
practical computations in coastal engineering where 
reflection is present and to investigate the wave and 
current interaction. 
 
Dr Zouhaier Hafsia, 9bL¢ [ŀōƻǊŀǘƻƛǊŜ ŘΩIȅŘǊŀǳƭƛǉǳŜΣ ¢ǳƴƛǎƛŀΦ 
E-mail:

 
Zouhaier.Hafsia@enit.rnu.tn 
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Figure 1: Numerical free surface elevation and velocity 
field for unit wavelength at t = 5 T. 

 

Figure 2: Numerical free surface profile in the vicinity of the 
beach at the maximum run up (t = 3,17 s). 

Figure 3: Numerical free surface profile in the vicinity of the 
beach at the maximum run down (t = 3,77 s). 

mailto:Zouhaier.Hafsia@enit.rnu.tn


 
 

 

News from the pioneers of computational fluid dynamics 5 

News 

PHOENICS 
Winter 2008/9 

²ƘŀǘΩǎ ŎƻƻƪƛƴƎ ƛƴ ǘƘŜ /ƻǳǊǘȅŀǊŘΚ 
 
Spanish consultants, La Vola Ingenieria, described a ventilation problem of 
ǎƻƳŜ άƴŀǎŀƭέ ŘŜƭƛŎŀŎȅΦ 
 

 
They modelled a new building housing several flats. The model was 
imported as an STL file, containing the immediately-neighbouring 
buildings, as wind direction plays an important factor. The central 
buildings are very detailed, with each floor section with different room 
distribution. The analysis focused on the kitchens, from which smoke and 
smells potentially can be  generated and released to a "patio" without 
chimneys to evacuate the gases. 
 
La Vola Ingenieria employed PHOENICS to establish (1) whether the smells 
of kitchens from lower floors would enter upper flats under various wind 
conditions, and (2), what would happen in case of fire in one of the 
kitchens. 
 

 
 
 

 
 
Prevailing conditions: The wind blows from the North ten months per year 
from the South one month per year, and from the Southwest one month 
per year. For a roughness of 0.4, wind speed is 1.8 m/s at 10m and 3.09 at 
100m. The kitchens are equipped with fans which evacuate 350 m3 per 
hour.   
 
We can only speculate whether the aroma proved to be agreeable. 

PHOENICS-2008 Parallel Solver shows 
remarkably-improved performance 
 
Tests on behalf of ENVIRON Hong Kong recently provided a first 
indication of the improvements made to the parallel solver by 
/I!aΩǎ 5ŜǾŜƭƻǇƳŜƴǘ ¢ŜŀƳ ƛƴ aƻǎŎƻǿΦ 
 
A case involving wind simulation across a complex terrain and 
urban environment was undertaken to investigate the 
environmental impact of a new flyer system near the Che Kung 
Temple Station. 
 
The example involved 1.65 million cells and was run for 2000 
sweeps, both with the sequential solver and the parallel solver 
with two processes on a PC with an AMD dual core processor.  The 
convergence patterns for the two runs were similar. 
 

 
The speed up for the parallel run is remarkable.  Although tested 
on a relatively slow computer, a sequential run time of 44:51 
hours reduces to 16:39 hours - a speed up of 2.69.   

 
The contour patterns are also remarkably similar at this stage of 
the solution.  [The 2P in the title indicates the number of 
processes used in the parallel run.] 
 
CHAM is now running much larger cases with 8 million, 12 million 
and 20 million cells using the new parallel release on both dual-
core and quad-core configurations.  Further results will be 
reported in the next newsletter. 
 
 

Contributions 
We are always interested in receiving contributions for the 
Newsletter from Agents, PHOENICS Users and Students.  
Please email to PHOENICS@cham.co.uk.  Full attribution 
will be given to all contributions used. 

Iso-surface of 
ΨǎƳŜƭƭΩ 
concentration 
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