
   

 

 

 
 

 
  

 Before PHOENICS there were 
computational fluid dynamics codes 
generated, in the main, within academe.   

PHOENICS was the first commercial 
general-purpose CFD software to appear 
on the market.  It was created by 
Professor Brian Spalding, who has been at 
the forefront of computational fluid 
dynamics for as long as the field has 
existed, and by his Development Team.   

PHOENICS is not only the 
forerunner of all other general-purpose 
software; it is also one of the very few still 
being developed, and marketed, by its 
originators and not absorbed into a larger 
conglomerate.  PHOENICS has always 
been marketed via CHAM (Concentration, 
Heat & Momentum Limited), Professor 
{ǇŀƭŘƛƴƎΩǎ /ƻƳǇŀƴȅΣ from its head office 
in Wimbledon Village, London, England 

PHOENICS is celebrating its 30th 
year of continued existence in October 
this year and this Newsletter incorporates 
memories and photographs of the past 
three decades and some new materials. 

  

 
 

Professor Brian Spalding 

 
 
 
 

 
 
 
 
 

A diagram of the early structure of PHOENICS 
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2)  HISTORY  
 

2.1  CHAM Memories  

2.1.1 Background  
     by Colleen King, CHAM 

 CHAM started in 1969 and 
was based at Imperial College for 
the first years of its existence.  It 
separated from the College in 1974 
and moved to New Malden and 
thence to Bakery House in Wimbledon Village where we 
remain to the present day. 

 Professor Spalding remained at the College as 
Head of the Heat Transfer Section and later the 
Computational Fluid Dynamics Unit as he moved into the 
field of CFD which he, in the main part, created.   

 

Heat Transfer Section Party 1977 at IC where it started 

 In 1978 he was appointed Reilly Professor of 
Combustion at Purdue University in West Lafayette 
Indiana.  One of the factors of the move was that he no 
longer had access to his own assistant.  He had to learn 
to program for himself as a result of which he could 
implement his ideas directly and equally directly amend 
or extend them. 

 

Chaffee Hall, 
Purdue 

University 
where 

Professor 
Spalding was 

based 

 

 During this period CHAM was consulting across a 
spectrum of industries concerned with fluid flow using a 
wide variety of industry specific computer codes.  Thus 
CALM (Calculation of Layer Movement) modelled Rivers, 
Bays, Lakes and Estuaries, CHARM (Computer Heart 
Model) was used in medicine, CORA (Combustion and 
Radiation Analyser) modelled Combustors and Furnaces, 
ESTER (Electrolytic Smelters) did what the name 
indicated as did FLASH (Flow Around SƘƛǇǎΩ Hulls). 
GENMIX (General Mixing) was a generalςpurpose 
program, HESTER (Heat Exchanger Steady and Transient 

Analyzer) was used by the Process 
Industry, PLANT (Pipe-Line Analyzer 
Two ςPhase) was used for under-
ocean pipe lines and LOCA in 
Nuclear Plant and TACT (Thermal 
Analysis of Cooling Towers) 
analyzed Cooling Towers.  Then 
there were GANDALF, TIBALT, TOPSI 
and more.  There was also 
CHAMPION (CHAM Program 
Collection) for general use.  It was 
CHAMPION that Brian turned his 

attention to in West Lafayette.  A General-Purpose Code 
(not just a code collection) appealed. 

 Development took time.  In 1979 he returned to 
Imperial College where there were lectures to give and 
students to supervise.  Cooperation with others on the 
General Purpose Code had to be fitted around academic, 
commercial and other commitments.  The work was 
done in conjunction with members of the CHAM 
Development team. 

    

Dr David Tatchell, Professor Spalding, Harvey Rosten 

 The code took shape.  In 1980 Brian delivered a 
paper at the International FEM Congress in Baden Baden 
the abstract of which says: 

 άDŜƴŜǊŀƭ /ƻƳǇǳǘŜǊ ǇǊƻƎǊŀƳǎ ƘŀǾŜ ōŜŜƴ ŀǾŀƛƭŀōƭŜ 
for many years which solve the equations describing the 
distributions of stress and strain in solid structures.  The 
engineering community has become used to relying upon 
them; and the originators and custodians of these 
programs have steadily increased the reliability, their 
ease of use, and their economy. 

 The development of general computer programs 
for fluid-flow, heat-transfer and chemical-reaction 
processes has been far slower.  It is not that computer 
programs do not exist for simulating particular processes 
of this kind; for the aerospace, nuclear and energy 
industries have all given rise to process-simulation 
demands which the numerical analyst has successfully 
met.  Three dimensional, time dependant and strongly 
non-linear equations are being solved daily. 

 It is the provision of a general computer code 
system that has proved difficult, both technically 
(because of the large number for which provision must 
be made) and organizationally (because funds are 
obtainable, as a rule, only for the development of 
special-purpose codes). 

 In the last few years, the author and his 
colleagues have been able, however, to bring a general 
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program for fluid-flow, etc, into existence; and it is now 
used in all their work.  It is a computer-code system 
which is in question; and is consists of speci8al-purpose 
satellites.  The whole system is called PHOENICS, which 
stands for Parabolic, Hyperbolic Or Elliptic Numerical-
Integration Code Series; the satellites, which are small 
ǇǊƻƎǊŀƳƳŜǎ ǿƘƛŎƘ ŎƻƳƳǳƴƛŎŀǘŜ Řŀǘŀ ǘƻ ΨŜŀǊǘƘΩ ŦƻǊ 
processing, have names such as FLASH (simulating Flow 
!ǊƻǳƴŘ {ƘƛǇǎΩ IǳƭƭǎύΣ /hw! όŦƻǊ /ƻƳōǳǎǘƛƻƴ ŀƴŘ 
Radiation simulation), TACT (for Thermal Analysis of 
Cooling Towers), anŘ Ƴŀƴȅ ƻǘƘŜǊǎΦέΦ 

 At this juncture PHOENICS was being used in-
house at CHAM, being beta tested and then tried out on 
consultancy projects.  It was to be another year before 
the software was launched as a fully fledged commercial 
product at the London University Computer Services 
premises in Gordon Square in London in October 1981. 

 After its launch PHOENICS was used not only in 
commerce but, extensively, in academe via the 
PHOENICS User Club which, by 1988, had its own 
Newsletter ς the precursor of the PHOENICS Newsletter 
of today.  Some of those PUC members are still using the 
code as can be seen in the article from Penn State 
University on page 8 of this Newsletter. 

 

 Other CFD codes have been created and 
launched, subsequent to PHOENICS, by companies most 
of which are now part of international conglomerates.  
PHOENICS remains independent.   

 Some of those present at the time of our launch 
30 years ago are still with us and others were not born 
when the launch took place.  PHOENICS continues to be 
developed, tested, and expanded to provide solutions to 
new and different problems.  Its creator has received 
countless awards for his contribution to the subject and 
still uses his scientific skills to amend, and extend, his 
creation. 

2.1.2 Memories     by Michael Malin, CHAM Limited 

 For this special issue of the Newsletter, I thought 
that it might be of interest to set down something about 
the origin and development of CHAM, as well as my own 
early involvement with the company and PHOENICS. 
CHAM was formed as Combustion, Heat and Mass 
Transfer Ltd by Professor Brian Spalding in 1969, and 
renamed Concentration Heat and Momentum Ltd in 
1974. There is little doubt that by this action Brian also 
founded the commercial CFD industry. From the outset 
commercial CFD services were provided to industrial and 
governmental clients based on the pioneering 
ǘŜŎƘƴƻƭƻƎȅ ǘƘŀǘ ƘŀŘ ŜƳŜǊƎŜŘ ŦǊƻƳ .ǊƛŀƴΩǎ ǊŜǎŜŀǊŎƘ 
group at Imperial College in the late 1960s. Thus, well 
ōŜŦƻǊŜ ǘƘŜ ŀŘǾŜƴǘ ƻŦ tIh9bL/{Σ /I!a ǿŀǎ ǘƘŜ ǿƻǊƭŘΩǎ 
only commercial CFD Company, and remained so until 
1983 when Creare began marketing the FLUENT code. 

 The first contracts undertaken by CHAM were 
conducted by members of the academic staff of the 
Heat Transfer Section (HTS) of the Mechanical 
Engineering Department of Imperial College. During 
1973, CHAM's records

1
 show that the academics 

associated with the company were:  

 Prof D B Spalding Professor of Heat Transfer. 

 Dr B E Launder Reader in Fluid Mechanics. 

 Dr J H Whitelaw Reader in Convective Heat Transfer. 

 Dr F C Lockwood Lecturer specialising in 
Combustion. 

 Dr A D Gosman Lecturer specialising in Numerical 
Analysis. 

 The other CHAM members at that time were a 
number of full-time post-doctoral research workers at 
Imperial College, namely: Dr S V Patankar, Dr A K 
Runchal, Dr A W Date, Mr M Koosinlin, Mr D Sharma and 
Mr D G Tatchell. The initial growth of CHAM was such 
that by 1974 the company had left Imperial College for 
new premises in New Malden, Surrey. Two years later it 
moved to its present location in Wimbledon. 

 Between 1969 and 1980, CHAM developed 
numerous application-specific CFD computer codes for 
clients across a wide range of sectors, including the 
aerospace, automotive, defence, chemical, 
environmental, fire & safety, marine, manufacturing & 
process, nuclear-power, and fossil-fuel power industries. 
These CFD codes also provided the means for CHAM to 
undertake CFD consultancy contracts aimed at solving 
practical problems and creating design aids for industry. 
For anyone who is interested, a comprehensive but not 
exhaustive description of these activities can be found 
elsewhere

1-2
. In this pre-PHOENICS era, contracts 

typically involved adapting a basic, standard CFD code to 
a specific application for a particular client. These two- 
and three-dimensional standard codes handled 
parabolic systems, partially-parabolic systems, or fully 
elliptic systems with the option for steady or time-
dependent simulations. 
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 My own involvement in CFD began in 1976 when 
I joined Brian's research group at Imperial College to 
undertake a MSc in Heat Transfer Engineering. It is now 
easy to see that this was essentially the world's first 
post-graduate degree course in CFD. The course was 
delivered almost single-handedly by Brian, with some 
very competent assistance provided by Dr Sam Pun and 
turbulence expert Dr Mike Gibson. The most impressive 
course component was Brian's excellent lecture series 
"Mathematical Modelling of Fluid-Mechanics, Heat-
Transfer and Chemical-Reaction Processes: A Lecture 
Course"

3
. This was essentially an all-encompassing, 

everything-you-need-to-know lecture series about the 
basic equations of fluid-flow, heat & mass transfer, 
combustion and radiation, and how to solve them by 
means of the CFD finite-volume method. This lecture 
series provides a valuable reference source to this day. 

 One year later I joined CHAM and began working 
on consultancy contracts concerned with the 
development and application of CFD codes for 
turbomachinery and marine-hydrodynamics cases, using 
partially-parabolic and fully-elliptic methods with non-
orthogonal body-fitted meshes. At that time CHAM's 
technical staff included David Tatchell (Deputy Managing 
Director), Mark Koosinlin (Contracts Manager) and a 
number of industry-specific Section Leaders of whom I 
can recall Harvey Rosten, Nikos Markatos, Pratap Vanka, 
Chippy Thyagaraja, Ashok Singhal, and Shesh Srivatsa. It 
was not long before Harvey was promoted to 
Development Manager and Nikos to Consultancy 
Manager. My time was then shared between the two 
teams either performing consultancy contracts on 
numerous, wide-ranging industrial applications, or 
developing and testing application-specific CFD codes. 
This continued until the release of PHOENICS in 1981. 
During this period it was my good fortune to work with, 
and be trained by, four technically-talented people in 
Brian, David Tatchell, Harvey Rosten and Nikos 
Markatos. The highlights for me were working with 
Nikos in pioneering the use of CFD for predicting fire and 
smoke movement in buildings, and working with Brian, 
Harvey and David on the development and application 
of a three-dimensional, non-orthogonal elliptic CFD code 
for the prediction of steady, turbulent flow in centrifugal 
impellers, with allowance for cavitation.    

 In 1978, Brian conceived the idea of a single CFD 
code capable of handling all fluid-flow processes. 
Consequently, CHAM abandoned the policy of 

developing individual application-specific CFD codes, 
and late in 1978 the ŎƻƳǇŀƴȅ ōŜƎŀƴ ŎǊŜŀǘƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ 
first general-purpose CFD code, PHOENICS, (Parabolic, 
Hyperbolic Or Elliptic Numerical Integration Code 
Series). The initial creation of     PHOENICS was largely 
the work of Brian and Harvey Rosten, and the code was 
launched commercially in 1981, and so here for the first 
time, a single CFD code was to be used for all thermo-
fluids problems. My involvement in the development of 
PHOENICS did not begin until a year or so later when I 
was seconded from Consultancy to work under Brian 
and Harvey's direction with the challenging task of 
equipping PHOENICS with a general-purpose, body-
fitted-coordinate system, the so-called BFC option of 
PHOENICS

5
. My most enduring memory from this work 

was Harvey's impressive ability to rapidly convert Brian's 
innovative ideas into a working set of equations 
complete with detailed coding-implementation 
strategies and sample hand-written FORTRAN listings. It 
was my job to translate all this into working code and 
devise test cases to validate the implementation. The 
task of providing BFC graphical post-processing 
capabilities was carried out largely by David Glynn in the 
Consultancy Team. The BFC option was released in 1984, 
by which time my ongoing development activities had 
been complemented with the role of Consultancy 
Section Leader in External Aerodynamics.  

1.  D.B.Spalding, "CHAM Information Booklet", 
CHAM TR/6, (1973). 

2.  V.Artemov et al., "A tribute to D.B.Spalding and 
his contributions in engineering and science", Int. 
J. of Heat & Mass Transfer 52, 3884ς3905, (2009). 

3.  D.B. Spalding, "Mathematical Modelling of Fluid-
Mechanics, Heat-Transfer & Chemical-Reaction 
Processes: A Lecture Course", HTS/80/1, 
Computational Fluid Dynamics Unit, Imperial 
College, University of London, London, (1980). 

4.  H.I.Rosten & D.B.Spalding, "The mathematical 
basis of the PHOENICS Computer Code", CHAM 
TR/58b, London, (1981). 

5.  M.R. Malin, H.I. Rosten, D.B. Spalding, D.G. 
Tatchell, "Application of PHOENICS to flow 
around shipsΩ hulls", in: L. Larsson, C. S. Ohlsson 
(Eds.), Proceedings, 2nd International Symposium 
on Ship Viscous Resistance, Gothenburg, Sweden, 
pp. 16:1ς16:23. (1985). 

 

2.1.3 Early Days at CHAM    
by John Ludwig, CHAM Limited 

 I joined CHAM an astonishing 33 years ago in 
1978. Even more astonishingly, Mike Malin and David 
Glynn were already here ς and still are! I had been 
studying at Imperial College for a PhD in Nuclear Reactor 
Safety. At the start of my final year, I thought it might be 
wise to look for a job, and came across an interesting 
advertisement in a magazine. I applied, was asked for an 
interview, and somehow was successful even though my 
knowledge of CFD at that time was non-existent.  
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 Looking back now, I must have walked past Brian 
{ǇŀƭŘƛƴƎΩǎ ƻŦŦƛŎŜ ƴŜŀǊƭȅ ŜǾŜǊȅ Řŀȅ ƻŦ Ƴȅ ǘƘǊŜŜ ȅŜŀǊǎ ŀǘ 
Imperial ς his office was next door to the computer 
centre, where I used to take my decks of cards ς without 
knowing who he was or what was going on there. 

 At that time PHOENICS did not exist, but there 
were a number of more or less successful 2D and 3D 
codes for various applications. I recall that the greater 
part of a Consultancy project was often spent removing 
unneeded features from a previous application, leaving 
little time to add what was needed for the task at hand. 
The state-of-the-art minicomputer we were using had 
less (much much less) computing power than an average 
modern telephone. The largest production runs had to 
be initiated from the operators console with the 
Operating System shut down! 

 There were only two terminals which had to be 
shared by everyone, so there was much queuing for 
ƻƴŜΩǎ ǘǳǊƴΦ Coding was written out by hand on coding 
forms, and had to checked, often by Harvey Rosten, 
before one was allowed to type it in. When things went 
wrong, debugging was by means of performing hex 
arithmetic on addresses in compiler listings and load 
maps to find the line of code, and then much head 
ǎŎǊŀǘŎƘƛƴƎ ǘƻ ŦƛƎǳǊŜ ƻǳǘ ǿƘȅ ƛǘ ǿŀǎƴΩǘ ǿƻǊƪƛƴƎΦ 

 There was no graphics, only line printer contour 
and line plots and of course reams of numbers. Even 
once graphics was available, some clients still insisted on 
receiving the full line printer plots for a project. One 
such client, having been sent several boxes of printout 
rang back a couple of weeks later complaining that in 
such-and-such a cell the porosity defining the geometry 
was wrong! 

 It increasingly became obvious that the way 
forward was to separate the common numerics from the 
application-dependent physics and thus PHOENICS was 
born. The first version, PHOENICS 81, used a Fortran 
BLOCK DATA subroutine as the means of input. By 
PHOENICS 84 the Q1 had arrived and to those who wish 
to think so, nothing much has changed since. Obviously 
a lot of improvement has taken place with new features 
and more advanced models, but many of those original 
Q1 files would still run today with very little change. 

 During my time at CHAM I have been involved 
with nearly all aspects of the CFD business ς 
Consultancy, Development, Support and Training. I 

hesitate to mention that I have never been involved with 
Installations ... I have also never, in true CHAM style, 
been involved with any projects for the Nuclear industry. 
Now would be far too late, as I have forgotten anything I 
might have known about that subject. 
 

2.1.3 PHOENICS 30 Years Ago       
by David Glynn, Consultant 

 I first arrived at CHAM in 1978, with an unfinished 
PhD in CFD, but no experience of SIMPLE methods and 
the "Imperial College approach".  I was straightway 
plunged into the creation of a CFD code for a glass-
making client.  At that time there was no general-
purpose PHOENICS; instead there was a collection of 
codes for specific purposes, generally with similar 
architecture.  A consultancy project involved finding the 
most appropriate code to act as a starting point, and 
then modifying it for the project in hand.  I found myself 
dealing with all the subroutines (now part of EARTH) 
that performed the numerics of the fluid-flow solution. 

 

 Part of the joy of consultancy is the wide 
experience it gives. I soon found myself concerned with 
modelling flame travel during ignition in stratified-
charge internal-combustion engines, and reflooding the 
core with water following a loss-of-coolant accident in a 
nuclear pressurised water reactor. The latter was very 
topical in the lead-up to the Public Enquiry for the 
Sizewell B nuclear power station. Modelling was 
extremely complex and involved numerous empirically 
based correlations for two-phase heat transfer. As a 
result, the accuracy of the results was variable. I recall 
that in similar work for another client, we simulated four 
reflooding scenarios for which experimental data were 
available. Three cases gave really rather good results; 
the fourth was quite the contrary! 

 Brian Spalding had the then revolutionary idea 
that using separate codes for each application was a 
most inefficient procedure.  Since they all operated in a 
similar way, how much better it would be if the 
numerical solvers could be combined into a common 
"EARTH" program, while the aspects that made each 
model individual would be characterised as a separate 
input for each application.  Thus PHOENICS-81 was born.  

 All of us consultancy engineers played our part in 
this transformation, while continuing to work on our 
respective projects, the whole being managed with great 
competence by Harvey Rosten. 
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 While much of the central numerics of the 
original PHOENICS would be quite recognisable to a 
software-developer of today, many aspects of the code 
would appear rather primitive.  There was of course no 
graphical user interface; the VR editor lay years into the 
future.  Originally, there was not even a Q1 file.  The 
specification data for each project were set up as 
statements within a Fortran "BLOCK DATA" routine. 

 Hardware was equally primitive.  The processing 
power and RAM of our "mainframe" Perkin-Elmer 
computer was of course a mere fraction of today's 
capabilities.  For input, we had "teletype" terminals.  
These seemed an enormous upgrade from the decks of 
punched cards which were still used for larger models 
which would be run at an external computer bureau.  
There were shelves full of card decks of the individual 
codes.  And of course - amazingly, to the modern CFD 
modeller - there was no graphics of any kind.  The 
terminals were text-only, and so was output, which 
consisted of reams and reams of line-printer paper.  The 
computer room was filled all day by the clatter of the 
printer, and the shelves all around CHAM groaned under 
the weight of the printout.  When modelling a three-
dimensional flow, it was a major task to try to interpret 
flow patterns by poring over pages and pages of velocity 
component values at all the individual cells. 

 Geometries were essentially "square-world".  
Walking back one day with Brian Spalding from a 
meeting at the Nuclear Installations Inspectorate, I was 
astonished when he expounded his latest ideas for the 
introduction of curvilinear coordinates into PHOENICS, 
so that curved geometries could be handled properly.  
This was the start of "Body-Fitted Coordinates", which 
figured prominently in my life at CHAM.  My first essay 
using BFCs, with PHOENICS-81, was modelling flow 
around a submarine.  Construction of the grid was a 
masterpiece, which I was exceedingly proud of.  
Unfortunately, the model would never converge!  Things 
improved with the new incarnation of BFCs in the much 
more advanced PHOENICS-84, and I went on to spend a 
lot of my time simulating external aerodynamics flows 
around aircraft shapes and car bodies.  I would have 
been astonished at the thought that BFCs were destined 
for replacement as a practical tool by PARSOL. 

 Eventually CHAM acquired graphics terminals, 
but they were useless without graphics software to 
display the flow predictions.  Bit by bit, during various 
consultancy projects, I gradually constructed the 
prototype of the postprocessor PHOTON, for plotting 
BFC models, and John Ludwig and I created; both of 
these still exist with the PHOENICS suite.  We take 
graphical visualisation of fluid flows for granted 
nowadays, but then it was revolutionary. 

 Working with PHOENICS over the years has been 
educational and enjoyable (even if inevitably 
occasionally frustrating!).  I look forward to many more 
years of using it, and to the new developments that they 
will bring. 

2.2  Branch & Agent  Memories  

2.2.1 CHAM-Japan, Japan  
by Mr Z W Kong, Mr H Suzuki & Mr Tachino 

The history of PHOENICS in Japan 

1980 CRC started to use the CRAY-1 
1981  CRC started to sell PHOENICS in Japan 
1984 NIPPON Steel Corporation was the first 
 PHOENICS User in Japan:  
1985 First PHOENICS user conference was held in 

Dartford UK, Mr Hiroji Suzuki of CRC 
attended 

1986  CRC started to use the CRAY-XMP 
1987 At CRC, the CFD team started to use the 

Apollo DOMAIN 
1990 Most users started to use Workstations: DEC, 

HP, SUN, etc 
1994 CHAM-JAPAN established 
        The first PHOENICS Japan user conference 

was held in British Embassy in Tokyo and 
was attended by Professor Spalding 

 
1996 Sixth PHOENICS user conference was held 

in Japan, Waseda university 
1998  CHAM-JAPAN set up the first Windows and 

Linux parallel systems 
2000 Most users started to use the Windows 

version of PHOENICS and some users 
started to use Parallel PHOENICS 

2002 Prof Spalding attended the Japanese 
PHOENICS user conference 

2002  CRC transferred user supporting business to 
CHAM-JAPAN 

2003 CHAM-JAPAN started to sell SWIFT 
2004 CHAM-JAPAN released TWO-PHASE 

package of PHOENICS 
2005 CHAM-JAPAN started to sell APUS-CFD 
2006 Most users started to use Parallel 

PHOENICS with PARSOL 
2007 CHAM-JAPAN released the first CFD Parallel 

Package for a Windows Computer Cluster 
Server and it became a solution case study 
for Microsoft Japan 

2008 Users started to use the Windows version of 
the 64bit Parallel PHOENCS 

2009 CHAM-JAPAN celebrated its 15
th
 birthday at 

the Japanese user conference 
2010 ASMO, a PHOENICS User, used a 40 million 

mesh on an 8 core CPU to do their simulation 
of a Wiper design 

2011 The earthquake happened in 11 March and 
Japan PHOENICS user conference will be 
held on 25

th
 November 


