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PHOENICS was the firsbommercial
general purpose computational fluid
dynamics (CFD) code to appear on the
market. It was written under the
direction of Professor Brian Spaldingho
has been at the forefront of
computational fluid dynamics for as long
as the field has existed.

The code ws, and is, marketed through |
t N2EFSaaz2N {LI ftRAYIQA
Concentration, Heat and Momentum
(CHAM) Limited which is located in
Wimbledon Village, London, England.

PHOENIC$e pioneer of CFD softwares
celebrating its 30th year of continued

existence in October of this vyear,
something of which we, at CHAM, are ltem Page

very proud
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We would like to hear from those

who have been using the code |2 |NEWS

perhaps for the entire 30 years of its 2.1 | CHAM News 2
existence or for whatever period. 2.2 | Branch andAgent News 2
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photographs, and we will publisft 3.1 | Relational Data Input

collection ofthem in a Special Edition

of the PHOENICHEewsletter planned 4 | USER APPLICONS

for October this year. 4.1 | Atmospheric Dispersion Modelling| 8

. . . with  PHOENICS at the Scottis
This Newsletter describesan important, Envi p ion A
perhaps uniquefeature of PHOENIC&d nvironment rotecpon gency
includes articles from Users and Agents | 42 | PHOENICS Modelling of Wave Fiq 8

based on work done using the code. over Artificial Surf Reefs
PHOENIC$#hay be the pioneer of CFD 5 AGENT APPLICATIONS
codes but it is still being updated witfts 5.1 | A Fast Method for 3D CFD Modellir 11

solver containing many capabilities which

X of a Long River Reach
have yet to be fully exploited.

5.2 | Dynamics of a Falling Droplet 15
5.3 | Humid Air Generator at LNEetiat: | 16
We, at CHAM look forward Modelling Activity

to the next 30 years




2) News and Events

2.1 CHAM News

2.1.1 Timing Comparisons for Parallel PHOENICS
2010 at May 2011 by Stegophen Mortimore, CHAM

CHAM is often askedvhat speedup parallel
PHOENICS gives over the sequential solVee answer
dependson variousfactors including size of modelling
domain, number of solved variables, how computers are
linked and what other software is running (eg firewall,
anti-virus).

CHAM recentlyerformedtrials using aelatively
modest testcase set up for a clienivhich waslarge
enough to show parallel ggd up. The size of the grid
was 260x 260 x 40 with partial solids treatment turned
off and computations made for 100 sweeps. Timings are
taken from ttose shown in the esult file for CPU time.
Two computers were linked using the company LAN with
switch operating at 100 mbps.

Test made on single Quad core PC (Win 7 64bit SP1,
Intel Core i7 3.06GHz proces3or

Sequential solver: 3955 s
Parallel 2 processes: 2004 s
Parallel 4 processes: 1330 s

Test made on two Quad core PCs (Win 7 64bit Simt&)
Core i7 3.06GHz processor)

Parallel 4 processes: 1038 s (second run gave 1032 s)
Parallel- 6 processes: 754 s

The tests were made without ARrtirus software
installed andwith Windows personalfirewall and User
Access Control (UAC) turned.oT he fourprocesses run
across two PCsete subsequently reun with:

1) firewall on using settings recommended in TR110

with no noticeable change in CPU time (1034 s).

UACswitched back to default levetllespitean error
message at the start of the ruabout it not being
able to write a registry key, the run does continue
and it still has a similar time (1033 s).

Anti-virus enabled whichslowed the run slightly
(1046 s). The overhead forenabling theFirewall
and Antivirus was slightly over one percent which is
acceptableOy | Of ASyidiQa o6flF RS
running the same case for 1000 sweeps and with a
different antkvirus/firewall combination, the
overhead was nearer twenty percent.

2)

3)

It will be noted that the time for running with -4
processes on two machines is quicker than running on a
single quaecore computer. This i®ecauserunning
Windows OSon the single computer takes time away
from the processes running the solver. When the job is
split over two computes each computer has spare core
to do what Windows requires.

On the above computations the i7 processors hyper

threading was enabled.Runs for four processes (on a
2

single PC and a twieC cluster) were repeated first with
hyperthreading switched on and then with it off.

Hyper threadin Single PC, 4 Two PCs, 4
o J Processes Processes
On 1321's 1040 s
Off 1281's 1039 s

When the cores on the processor are fully occupied, it
seems that hypethreading has a small detrimental
impact on computation speeds. But when there were
spare procesws it did not seem to have an impact.
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2.1.2 Graduation Time
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Rama with her Course Director Dr Evgeniy Shapiro

Ever since | could remembényas always curious
to understand how machines work, which motivated me
to embark on a Bachel@® Degree in Mechanical
Engineering.

My interestin fluid dynamics guided to me take up the
Masters course in Computational Fluid Dynamics at
Cranfield University. | soon realised that the course
content suited me very well and | enjoyed learning
almostall modules.

During the course | focussed on external aerodynamic
problems, more specifically on the optimization of lift
augmentation techniques for aiti-element aerofoil.

Soon after | graduated, | was very fortunate to find
InGsbIIAS e @Rt YpAde Zdzhel right Zryes | started
working as a Consultancy Engineer with CHAM. The las
6 months of my work with CHAM t@ been most
enjoyable and | have beeworking on HVAC problems
such as data centres, clean rooms, operation theatres
and dam hydrodynamics.

In the last 24 months with Computational (Colourful)
Fluid Dynamics, CFD has made me smile in joy andg
sometimes go crazy. What a CFD specialist alwaysswan
to see is steeply descending convergence plot and when
the solution diverges it is an absolute nightmar&he
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good and tough times. During tough times (when the
solution diverges), I tellmyse¥ ab S@SNJ IAGS

Thanks to Cranfield University and CHAMn near
future, | hope to see myself asnaexperienced CFD
consultant with expertise in a variety of engineering
problems. Long way to go!!!

2.2 Agent News
2.2.1 New Agents

CHAM is working with three new Agentsto
expand PHOENICS sales in their geographic:areas

1) Korea

Innobin Korea Co Pty, Room 702, Frontier Building,
172 Kongnunglong, Noworgu,Seoul 13943, email:
innobin@snut.ac.kr

Professor @ Kim, pictured below with Professor
Spalding on a visit to London earlier this year, has taken
over as Agent from MFanof ACTwho has relocated

2) Singapore

ZEB Technology Pte Limited 213 Kaki Bukit
Avenue 1, Shun Li Industti Park, Singapore 416041
email:andrewkoh@zeHlech.com www.zebtech.com
ZEBTechnologydescribes itself agia visionary green
building consultancy firm, which providepertise to
enhance the sustainability for the entire Lifycle of
both new and existing built environment through a Total
Building Performance practice. We strive towards
developing a holistic and integrated building design and
delivery process to advae green and healthy building
design & construction practices. Our organization is
committed in rendering services for the creation of a
sustainable and healthy environment for the occupants
as well as a potential savings in energy through
integrated greerbuilding strategies.

3) Turkey

IINORESVali Konagi Cad, Haci Mansur Sok, Mim
Plaza A Blok No 60, 34363 Nisantasi, Sisli, Istanbul email:
serkan.us@inores.comww.inores.com

INORES8escribesitselfad 'y Sy 3IAy SSNAy 3
a vision of providing customer oriented, problem specific
and innovative solutions to design and engineering
problems. Inores has an analytical and multi
dimensional point of view to engineering grlems and
has strong relations with University and Research
Institutes. Inores brings you the finest Unique, Solution
3

Specific Engineering products with high skilled and
dxpéfiehced specialists. It has been established by two
Aerospace senior engineers WwitO+years experience on
/ 2YLMz0 SNI ' ARSR 9y 3IAYSSNRY I
The picture below shows, on the left Akgun Kalkan
and on the right Serkan Us, the-tmunders of Inores. In
the centre is Ahmet Fuat Kalcin the CFD engineer who
will be responsible for supporting PHRIES in the area.

2.2.2 PHOENICS in Macau

PHOENICS has moved into Macau and Mr Fan of
Shanghai Feiyi held a training course there and provided the
pictures shown below.

2.3 General News
O2YLIl ye oAlUK,
2.32 CHAM Sponsorship

CHAM is sponsoring Mia, the daughter of one of
our colleagues, who with 16 other school friends is
taking part in a five week educational expedition to
Cambodia and Laos in summer 2012. The trip will
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involvea challenging 7 day trek across country andkvor
with local communities, possibly with orphaned
children, schools and other similar projectMia writes:

@ leis won't be an average school trip, but a challenging
expedition that we hope will benefit the local
community as well as teaching us valualifie $kills such
leadership, communication and team workingVe are
organising this under the direction of World Challenge
which specializem this type of expedition.

Over the next 14 months our task is to raise £3,595 each
to cover our costs. We are organising various events
such as discos, odd jobs, supermarket pagking, as
well as saving all of our birthday, Christmas money and
babysitting earnings! One major eviefor myself and
two other friends will be a sponsored walk around the
48 mile Jersey coastlide¢
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It was that walk which CHAM sponsored aMio
complete in April of this year We look forward to
hearing about the trip to Cambodia in due course.

3) PHOENICS Applications

3.1 What is Relational Data Input?
extractsfrom a presentation by Brian SpaldingCHAM

It is often necessary to ensure that objects being
modelled conform to some rules. Simplistically, if one is
modelling a room then a door mudit its aperture,
chairs need their legs in contact with the floor and
sitters must make contact with their seats.

If one models a particular sefp andwishesto model it
using a different room layoutone does not want to
have to start over againTherefore,if the position of the
aperture changes, it helps if the door moves with it.

PHOENIC®8as long hada grouping feature enabling
relative-position connections to be expressed and
recorded in a Q1 file butot allowingparts of a group to
change relative size or position.

This hasbeenremedied and PHOENI@8w enables its
users to set uglassef scenario which are selected by
way of userchosenparameters. This marks it out from
most CFD packages which allow thetisey up of single
instanceflow-simulation scenarios onlyThe feature is
facilitated via PHOENICS Input LanguagéPIL)
augmented byin-Form

PIL initially contained assignment statements, - IF
statements and declarationdut subsequentlyhad its

capability augmented This could be described as
Advanced PIL whicban express relationships between
sizes and positions of different objects in a scenario.

Plant placedformulae in a Q1 file which, aftesatellite
interpretation, caused correspondingoRran coding to
be created, compiled and linked to the solver.

In-Form allows users to exten@HOENICSimulation
capabilities without requiring Fortran coding to be
created, compiled or lirdd into a new executable.

More recently PIL, PLANT andHorm statements were
protected from obh 1 SNI GA 2y o0& KI @A
placed before and after thepwarning the VREditor to
save the statements and place them properly in the Q1
file which it was writing. Thus came into existence the
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Figure 1

Figure 1 shows instantaneous temperature distributions
calculated on the assumption that a fire is burning on
the floor of a partitioned room. Use of the protected
mode of satellite operation enables relationships to be
expressed and preserved in Q1 fisthat all features

of advanced PIL are available to users of theEdRor
viaits in-built text editor.

Differences between old, and new (protecte@1 files
would show that the latter contained additionabilities
which save various features. Inetldiagrams below the
f23A0Ft OFRWANSAGS 2wl dxlaQ YsdiL)

Room air flows; I201; =zUB=F =1

Figure 2
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Room air flows; I201; zZUP=T

Figure 3

The two diagrams look the same. However, the one
shows zug as a default value. When, during the-VR
Editor session, the Q1 file is hardited and zup =t is
set, saving and loading the working files leads to
creation of what looks like the same picture but close
examination shows the axes are fdifently lettered.
AdvancedPIL lines in the Q1 have made the changes in
response to setting a single variable: zuphis would
have been very time&onsuming to achieve manually.

Room air flows: I201; =zUP=T T

Figure 4

In this figure, of the same room as shown in Figures 2
and 3,the door and partitions have been movedrThis
was effected by opening the XJor editing in VREditor
mode then finding, and changing, three of the variables
contained there, namely:

Doorzposwhich governs the position of the door;

Doorhigh:which goverisdoor height

Prtlwide: which affects thelowest partition width (on
the picture).

The wall aperture has changed its position and height in
accordance with the door and all partitions have

changes size or position to preserve the relationships
implied bythe Q1.

If it is desired to remove the partitions anat the fire
temporarilyfrom the scenehis can be done simplyia
the built-in editor, during a VRsession as follows:

a. AY AYAlUlLGAZ2Yy 27
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b. setting them =t or =f as desired;
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c. on the line above those defining partitievbject
attributes, inserting the lines:
if(nopart) then
goto nopart
endif

d. on the line below the attributedefining lines
inserting:label nopart

e. making the corresponding insertions above and
below the fireobject lines

It will then be found that when the Editor is run the
partitions and fire are present or absent according to the
settings of the respective variables. This is an example
of how the protectedmode allows useful variables to be
declared and used without being obliterated.

Advanced PIL allows interactive modification of settings
where PHOENICS can be used to perform the role of g
calculator via suggested mathematical operations or
where these opeations can be edited by hand.

New objects can be introduced interactivelyThishas
been the case for some timeut use of Advanced PIL
allows relational introductionvia its doloop feature.
Thus, whereas it has been possible to introduce one man
as pe Figure 5 it is now possible to introduce more than
one as peFgure 6.

Figure 5

Room air flows; I201; =zUP=T

Figure 6

Figure 6 shows results when the ¥Ritor is activated.
Row and column numbersan be changed by declaring

size as in Figure 7




Figure 7

Results are obtained by running the PHOENICS solver
and then the VRviewer. Figure 8 shows warm air rising
from the figures as positioned in Figure 6.

Temperature, Probe value
19.65661 16.76835
19.36557 , Average value
19.07453 16.66272
18.78350
[118.49246
M 18.20142
H 17.91038
] 17.61934
17.32830
17.03727
16.74623
16.45519
16.16415
15.87311
15.58208
15.29104
15.00000
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Figure8
To summarize:

1) ProtectedY2 RS vwmQa | NBE SIaiAsSN

because they contain more understandable words

and fewer numbers;

If the words used are the names of declared PIL

variables they can express relationships between

positions and sizeof individual objects;

More complex relationships can be expressedntha

have been described herahich can also contain

non-geometric variables such as sources, initial

values, material properties and time.

Protected mode allows users freedom to abse to

work interactively but not to have so to do.

5) The ability to enter relational data is an
indispensable requirement for a modern CFD code.

2)

3)

4)

Relational Data Input: Exampl2

The following hydrodynamic example shows use of
Relational Data Inputo model flow past objects in a
wind tunnel using the protected mode described above.

2 spheres Re=40 quarter=T finegrid=T

Figure 9

Figure 9shows two spheres one behind the other. This
is an existing CHAM Case (number 807) which can bd
obtainedfrom the CHAM.brary andloaded into the VR
Editorwhen users carchange input data as desiredn
this particular case provision is made solvefor only
one quarter of the domain which is allowed, by reason
of symmetry, and is desirable for economy and accuracy.
This involve choosing between the two situations
shown inFAgures 10 and 11 below:

2 spheres Re=40 quarter=F finegrid=F

Figure 10

2 spheres Re=40 quarter=T finegrid=F

Figure 11

PHOENICS allows more optipbst these two are those
chosen to exemplify the case here.

In unprotected mode the Editor accepts sizes and
positions for eactobject in a single scenario and records
them as numbers which is fine. In protected mode users
can create a range of scenarios and record sizes and
positions as relationships which is an improvement.

Key and derived parameters must be selected; in this
case the key parameters are diaml, diam2 and gap
which can be used tastudy of what influences flow,
drag, accuracy, etc.

The initial Q1 writing may take some time but needs
undertaking only once after which any number of runs
can be generated changing oner anore of the
parameters

Comparedsolutions show the effect of running without

' FAYS ANAR O6FAIdzZNB wmHO |
13). The results are qualitatively similar but differences
show the necessity of the fine grid:
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1.296471 Average value

I“if::::‘;; e reeRtme treatment. Figure 16 below shows the smoothness of

L leee pressure cefl at the sphere surface which is good
o -sase e despite the grid cells not being extremely small.
Lt e ==
——
Figure 12
Figure 16

The same is true for any of the computed variables.
Figure 17 shows stagnation pressure, Figure 18 vy
direction velocity and Figure 19direction velocity. All

are as smooth as can reasonably be desired.

Figure 13

The above figures show comparisons for the full domain.
Those below show the same comparisons for the
quarter domain where, although the maximum
velocities are closer, the contours show at least a display
flaw at the base. Figure 14 shows thmmwithout a fine
grid and Figure 15 that where finegrid=t:

Figure 17

Figure 14 Figure 18

Figure 19

Figure 15 There are other, related, featuresuch as the muhlrun

Here it is good to mention a valuable feature of capabilitywhich can further reduce thénput required
PHOENICS, namely PARSOL, which overcomes tiresome from users. tlis hoped that the contents of this article
grid-generation problems and is therefore regarded by are sufficient to indicate to readers the value of the RDI

users as one of thbest features othe software feature.
In these computations the variable PARSOLMmedning Tutorials are available from CHAM which will assist
that the mass and momentumconservation equations PHOENICS Users to access those features necessary

for cut cells at the sphere surface were given special  use theRelational Data Inpufeature successfully.
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