
 

Spring edition 2006                                          http://www.gexcon.com 

Contents 
Editorials                                              2 
FLACS-FIRE                                        3 
FLACS-HYDROGEN Update               4 
Status of LNG and Dust Explosions    5 
FLACS Workshops                              6 
GexCon People                                    6 
Report From Other Departments         7 
FLACS Users Group (FLUG)               8 

Contact address: GexCon AS, Box 6015 Postterminalen, N-5892 Bergen, Norway               Phone: +47 55 57 4330           Fax: +47 55 57 4331 

High activity level, several interesting tasks 
 
In the FLACS development work there are several 
interesting tasks in parallel. Some of the main 
activity areas are shown below. 

     NEWS IN BRIEF                             
                                                                                                

·     Øystein Larsen new Managing Director of GexCon 

·     FLACS workshops will be organized in connection to Leeds University course (June 16) and Hydrogen 
Summer School at University of Ulster (August 19) 

Could FLACS be useful to you? Contact us for information about the next user course! 

Register for a 3-day user course and obtain a free evaluation period afterwards ����

��������������������������������������������	 			

Comparison with experiments is important for CFD-models. 
Very good results are seen with FLACS for hydrogen.  

Dispersion validation work has demonstrated that 
FLACS can predict the dispersion of dense gas as 
well as buoyant gas scenarios well. Further 
challenges include improved handling of liquified 
gases, even better geometry handling, and more. 

The dust explosion simulator DESC can be applied to 
ensure a satisfactory safety level for situations where for 
example venting guidelines are inappropriate.   

 

 



There is optimism within GexCon Software. A high 
activity level in for us important industries, in 
particular oil and gas, gives much work to consultants 
in many countries. Several of the consultants (or the 
companies requesting work) seem to prefer FLACS 
for explosion and dispersion studies. The high activity 
level is thus reflected in the number of requests for 
FLACS. High prices of oil and energy in general may 
increase the motivation to perform proper risk 
evaluations, and may accelerate the H2-economy.  
 
In the past such a high activity level would, to 
optimize company profit, often force FLACS 
development team to contribute to short term 
consulting projects and leave long term development 
work for some time. In the current situation with an 
increasing number of companies using FLACS, it is 
easier to keep focus on development. Maintenance 
payments from an increased number of users also 
give possibilities for strategic prioritization on 
development topics, and 100% industry financing is 
no longer a requirement. We can therefore turn 
around quickly when we see a need for development, 
rather than spending years to find JIP partners, or 
submit and resubmit proposals to public research 
bodies. 
 
Some of the topics we in this way have given priority 
to, are upgrade of user interfaces, geometry import 
modules, fire modelling, improved dispersion models, 
and further work on DESC. In this situation it is also 
good to see valuable contributions to the 
development work from our new colleagues.   
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Change of Managing Director, No Immediate Change of  Direction  
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Optimism  
Through our contacts, conferences and journal papers, 
we are exposed to an increasing number of old and 
new experimental data. For quite some time, we have 
been surprised by how well most of these experiments 
are simulated with FLACS. Quite often it will take us 
less than 30 minutes to define and simulate an 
experiment found in a paper, and generally the 
precision in the simulation is very good. One 
consequence of this is that we often become sceptical 
to the experiment if there is a deviation (and quite 
often, not always, experimental weaknesses are 
identified). The recent HySafe Blind Benchmark 
dispersion test is one example of experiments that are 
very well predicted by FLACS. 
 
Observing that the tool (FLACS) is good, the next step 
will be to make sure that users (including novices) also 
can perform high-quality calculations. We plan 
toamodernize user interfaces with integrated guidance. 
Training course handout and exercises can now be 
found on our web-site. User examples are planned, 
and we will try to stimulate more networking within the 
FLACS User Group. Good ideas from you are also 
welcome.re for us.   
 

platform-independent user interfaces, including 
“FLACS-Windows“, will satisfy you, and lower the user 
threshold for new users of FLACS. However, we will 
make sure that a new “face-lift” will not reduce the 
quality and the capabilities of FLACS. 
 
Marketing rule number one is to listen to your 
customers. GexCon has done this, and we will continue 
to do so in the future. We depend on continuous 
feedback from you in order to develop FLACS to 
become an optimal solver for your explosion safety 
problems. Therefore, please do not hesitate to give us 
feedback, both positive and negative. Your problems 
are our challenges. 
 
Have a nice summer holiday! 
 
 
Yours sincerely 
 
Øystein Larsen 
Managing Director GexCon 

Dear Partners 
 
Since the last newsletter, Torgeir Nærø has decided 
to leave GexCon and seek new challenges 
elsewhere. I will therefore, as the new Managing 
Director, use this as an opportunity on behalf of the 
GexCon staff to thank Torgeir for his great effort 
during the last 4 years and wish him all the best in 
the future. 
 
During the last few years FLACS has consolidated its 
position as the world #1 explosion simulator. This is 
due to its accuracy in computing and the ability to 
provide the user with relevant results and data within 
a reasonable calculation time, and to the continuing 
support from the companies contributing to its 
development. 
 
However, this is not a warranty for success. User-
friendliness is, when it comes to software, more 
important than we like to admit. GexCon is therefore 
at present initiating a project that will give FLACS a 
new and better interface. We hope that the future  
 
 

 
 
Enjoy the summer ! 
(in the Northern Hemisphere) 
 
 
 
Olav Roald Hansen 
GexCon R&D Director 



GexCon has recently started developing a fire simulation 
tool based on FLACS. One motivation behind this 
development is that our consultants would like to be able to 
offer in-house CFD simulations of hydrocarbon fire 
scenarios. With fire simulation functionality FLACS will 
become a more complete tool for process safety CFD 
calculations.   
 
FLACS is currently the preferred tool for flammable gas 
dispersion calculations in petrochemical plants and 
production facilities for several reasons. The efficient 
handling of complicated geometries, the well validated and 
flexible dispersion modelling, and the possibility to perform 
explosion calculations directly from the dispersed gas 
clouds are important reasons. Fire scenarios are a natural 
part of accident event trees. The aim is to enable FLACS to 
simulate fire scenarios giving valid and useful output, using 
the same simulation setups and geometry model that are 
used for dispersion and explosion calculations. When 
available, this should be an attractive tool for the industry.  
 
The new tool will benefit from the existing geometry 
handling in FLACS (distributed porosity concept with subgrid 
models). This has been developed for explosions, and is 
quite powerful for estimating realistic flow pattern and 
turbulence from small objects despite of coarse grid 
resolution. The well validated hydrodynamic solver in 
FLACS is a good starting point for the simulator. FLACS-
FIRE will benefit from the existing graphical user interfaces 
in FLACS. 
 
Some new or improved models will be required: 
 

·     A combustion model for non-premixed flames will 
be implemented and validated.  

·     Models for thermal radiation must be improved 
(radiation heat loss exists in FLACS, but heat 
convection and conduction in solid structures also 
needs to be modelled) 

·     Soot models will be implemented. Soot is a complex 
and far from understood phenomenon that must be 
included due to its influence on the radiation. CO 
(toxic) development will also be given attention. 

·     Liquid pool models 
·     New output parameters like radiative and 

convective heat flux, wall temperature and more 
 
The development and validation work is on its way. As for all 
other work on FLACS, validation against real test data, 
preferably large-scale, is an important part of the model 
development. To get access to expertise and good test data 
for validation, GexCon is discussing cooperation with other 
organisations with particular competence and track-record 
in the field of fire. The intention is to include a first version of 
the simulator in the next major release of FLACS in early 
2007.  
 
Outside the petrochemical industry, FLACS-FIRE may be 
useful for calculations of e.g. tunnel fires, transformer fires, 
hydrogen fires and more. 
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As part of the Blast and Fire project coordinated by SCI 
in the 1990s, SINTEF NBL performed large-scale semi-
confined jet fires (upper picture). The lower picture 
shows a simulation of one such scenario with FLACS.  

One typical benchmark test for FLACS-FIRE in the early 
stage of development is simple jet flames. In the left picture 
the visible part of an experimental jet flame is shown, to the 
right , the simulated temperature distribution. 
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The need for addressing hydrogen safety has increased 
substantially in recent years.  This is mostly due to the fact that 
hydrogen is seen as the energy carrier of the future. There is much 
interest now in being able to model accidental events involving 
hydrogen gas. A strong effort has already been invested to improve 
FLACS in this area, and this work is ongoing.   
 
One of the main activities is our involvement in EC-supported 
HySafe Network of Excellence (www.hysafe.org). In this network, 
there are several parallel activities on improving hydrogen safety. 
There is a strong effort to understanding physical phenomena like 
dispersion, fire and explosion, and also risk assessment and 
reduction. One main activity is to validate calculation models (CFD) 
and increase the qualified application of these. This is one of the 
focus areas for GexCon within HySafe. 
 
One of the activities in HySafe is benchmarking of CFD-codes. 
Recently, GexCon participated with FLACS in a blind CFD-code 
benchmark test on predicting dispersion from a release of 1 g/s 
hydrogen gas into a confined garage sized volume. The test was 
challenging as the CFD-codes should predict both the initial buoyant 
jet with stratification, and thereafter predict the slow diffusion phase 
more than 1 hour after the release was stopped. GexCon was 
among about 10 partners who submitted CFD predictions of this 
scenario. A significant scatter was seen among the predictions. The 
experiments have now been performed by INERIS, and the 
experimental data has been made available for comparison with 
CFD predictions. This was the first blind simulation exercise 
performed within HySafe, and the FLACS predictions made by 
GexCon (and also by another partner using FLACS) agreed very 
well with experimental data in both phases of dispersion, the 
release as well as the slow diffusion.  
 
Another recent activity for GexCon in HySafe, has been to simulate 
planned experiments to be performed by FZK. The experiments will 
be carried out to evaluate possible hazards in connection with leaks 
from hydrogen vehicles in e.g. workshops. The purpose of the 
simulations was to facilitate the planning of the tests. Various 
release conditions were simulated, and gas clouds were ignited to 
evaluate potential explosion pressures. GexCon performed more 
than 50 dispersion calculations and 200 explosion calculations in 
this activity. 
 
The Norwegian Research Council (NFR) supports a current 
GexCon project to improve the ability of FLACS to predict DDT and 
model detonations in a simplified way, as well as validate FLACS-
HYDROGEN better towards small-scale scenarios. In April, a paper 
on the prediction of DDT using FLACS for hydrogen explosions was 
presented at the Loss Prevention Symposium in Orlando. This work 
is ongoing and the results obtained so far are very encouraging. 
DDT experiments that have been simulated so far include tests in 
the Sandia FLAME facility, Kurchatov Institute Koper facility, FZK 
HYCOM tests, Fraunhofer ICT facility, as well as long tubes with 
and without baffles, and varying initial pressures. Another GexCon 
activity partly supported by NFR is to contribute to the IEA Task 19 
on hydrogen safety. GexCon is cooperating with two other 
Norwegian partners DNV and TelTek. GexCon will mainly contribute 
in activities on risk assessment methods. One aim will be to 
combine experiences from the North Sea (and global) oil and gas 
activity, hydrogen safety and efficient calculation tools, to propose 
good methods for risk assessments using CFD-tools.  
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FLACS predicted gas distribution of hydrogen 150s 
after start of 1 g/s leak in INERIS test facility in 
connection to the HySafe blind benchmark. The 
experiment, both jet/stratification phase and later 
diffusion phase, was very well predicted by FLACS.  

Example of work to develop risk assessment 
methods. The plot shows a comparison of simulated 
explosion pressures in realistic release situations 
(points) with pressures obtained for a quiescent (red) 
or turbulent (black) stoichiometric equivalent volume 
[Q9-method used in FLACS]. The simulations 
indicated that pre-ignition turbulence could increase 
pressures dramatically (black versus red line). 

Prediction of DDT with FLACS; experiments in pipes 
with baffles from Peraldi (1986) were one of several 
test series simulated. The FLACS predicted 
detonation run-up distance depends strongly on the 
pipe diameter. The plots show spatial pressure 
gradient at flame arrival, this is used to predict DDT. 



The evaluation of large-scale experiments can be challenging 
due to uncertainties and 100s of observations. The parabola 
plot (geometric variance versus geometric mean) is one good 
way to compare numerous observations. Each point in the 
plot of Burro and Coyote tests represents maximum 
concentration at 3-4 distances and 2-3 elevations. Different 
comparisons and detailed knowledge of experiments will be 
needed for a proper evaluation of performance. 
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Currently used guidelines for vent design are not 
applicable in many situations. In the example illustrated 
above, a significant vent duct is required to ensure safe 
venting from a dryer located inside a building. CFD-
calculations with DESC can be used to design safe 
solutions for such situations. 

Since the official DESC (Dust Explosion Simulation 
Code) project was terminated in the end of June 
2005, version 1.0b3 of the new CFD-code has been 
available for partners in the project and other users. 
Inquiries from industry, and consultancy projects 
conducted with DESC during the last year, suggest 
that there is a growing market for CFD-calculations 
within the powder handling industry. 
 
Version 1.0 of the DESC code will be released prior 
to the first DESC User Group Meeting in June. New 
features include the possibility of simulating 
explosion suppression systems, and a simple library 
functionality for user specified fuel files. In connection 
with the user group meeting there will be a 2-day 
DESC Introductory Course. 
 
Several papers from the DESC project were 
presented at the International European Safety 
Management Group (ESMG) Symposium in 
Nürnberg on October 11-13, 2005. Some recent 
publications on the DESC code from GexCon 
include: 
• Skjold, T., Arntzen, B.J., Hansen, O.J., Storvik, 

I.E. & Eckhoff, R.K. (2006). Simulation of dust 
explosions in complex geometries with 
experimental input from standardized tests. 
Journal of Loss Prevention in the Process 
Industries, 19: 210-217. 

• Skjold, T., Larsen, Ø. & Hansen, O.R. (2006). 
Possibilities, limitations, and the way ahead for 
dust explosion modelling. Proceedings of 
HAZARDS XIX: Process safety and 
environmental protection – What do we know? 
Where are we going? March 28-30, 2006, 
Manchester, UK: 282-297. 

 
 
 
 

One year ago a project to validate and improve the 
LNG-models in FLACS was started with support from 
Norsk  Hydro,  Statoil,  Total  and  PTIL,  and  also  
technical support from DNV. The first phase with 
validation of existing models has been completed. 
The simulation of several Burro, Coyote and Maplin 
Sands  tests  demonstrated  that  once the  LNG is 
evaporated  and  exposed  to  the  atmospheric 
windfield, the FLACS prediction of downwind plume is 
generally quite good.  

In the ongoing second phase of the project, more 
detailed modelling of pool spreading and evaporation 
are the main goals. The improved model should take 
into account effects such as local heat transfer from 
the ground, elevation gradients, local temperatures, 
vapour pressure in the air, etc. 
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There will be several presentations of work from the 
DESC project on the Sixth International Symposium 
on Hazards, Prevention, and Mitigation of Industrial 
Explosions at Dalhousie University, Halifax, Nova 
Scotia, Canada, August 27 to September 1 this 
autumn – the technical program is available at 
http://che.chemicalengineering.dal.ca/support/technica
lprogram.pdf). 



6 

	

Well deserved lunch break for participants at FLACS training 
course in Ulsan, Republic of Korea,  March 3-5, 2006. 

With more companies being interested in FLACS, 
we see an increasing request for training courses. In 
2005, four regular training courses were held at 
GexCon, in addition to 3 training courses overseas 
at the location of new users. This year 4 training 
courses have already been held in Asia. June 19-21 
the second training course at GexCon will be held. 
More than 3 weeks prior to this course, it is almost 
fully booked, and creativity is needed if more people 
shall  be  welcomed at  the  course.  New training 
courses  will  be  planned  in  September  and 
November/December. A couple of DESC training 
courses have also been held at GexCon. 

Once a year since 1998, GexCon has contributed to 
the Leeds University explosion course with a hands-
on workshop with FLACS. This year’s workshop will 
be on June 16. A similar workshop is planned on 
August 19 in connection to the first Summer School 
on Hydrogen Safety (University of Ulster, Belfast, 
August 15-24). Such events are very useful to show 
students and delegates from industry that CFD does 
not  have  to  be  very  time  consuming  and 
complicated. Demonstrating that they can reproduce 
experiments or approach typical industry problems 
with valid consequence predictions within minutes 
tend to impress the participants.  

 

New employees in development group, Prankul 
Middha (left) and Jans A. Melheim (right) 

�������������	���������	���������	���������		
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The interested reader will notice that there has been 
some changes to our organization recently. Torgeir 
Nærø has left GexCon after 4 years as Managing 
Director. As already mentioned on page 2, GexCon 
employees are grateful for  the time Torgeir  has 
spent with us.  

 Øystein  Larsen ,  former  manager  of  GexCon 
Process Safety Department, has been selected to 
become our new Managing Director. He has 8 years 
experience from CMR and GexCon, mainly with dust 
and vapour explosion consulting and experimental 
work, before that he has experience from the Navy. 
Geir Pedersen  is the new manager of the Process 
Safety Department. He has been with CMR/GexCon, 
for more than 20 years, mainly doing experimental 
work, but has recently had more focus on consulting. 

Solveig Ryum has left GexCon to work with quality 
systems for our ”mother”, CMR. Some customers 
will have noticed that Solveig is still for some time 
working  part-time  doing  consulting  projects  for 
GexCon. Jan Roar Bakke  is back in the chair as 
manager of GexCon Consulting department. He was 
in charge of the R&D activities on explosions around 
1990, he spent 5 years working for Statoil from 1993 
before returning to GexCon and consulting activity 
with FLACS. 

 

The  GexCon  Software  department  has  been 
significantly  strengthened  recently  with  two  new 
software  developers.  Prankul  Middha  will  be 
working mainly on the modelling on hydrogen, and 
work for a PhD in the field over the next 2-3 years. 
He has an MSc from Delaware University. Jens A. 
Melheim  will mainly work with fire and dispersion 
modelling. He has an MSc from NTNU, Trondheim, 
and has been working for SINTEF, Trondheim. He 
will soon defend his PhD on CFD-modelling of liquid 
dispersed multiphase flows at NTNU. 

Matthew Lycke  and Ellen K. Østerbø  are new 
additions to the GexCon Consulting department. 

You will find more information about our staff at:  

http://www.gexcon.com/index.php?src=welcome/staff.html 

Training course participants, June 2005, visit the Fantoft 
Stave Church next to GexCon offices during a break.  



7 

	

Example of recent activity at inhouse labs. This 
hydrogen balloon explosion was one part of a 
test setup in connection with certification of an 
industrial flame arrester. 

Risk analysis and hazardous area classifications to help industry 
comply with ATEX regulations, especially for powder handling 
process industry, have been our main focus area in recent years. 
An implication of this has been limited time for the experimental 
testing activities, which used to engage most of our staff. Despite 
limited marketing, we have performed more than 20 test projects 
for clients during the last year, and we expect more focus on 
testing in the future.  
 
In our test laboratories at Fantoft, tests can be efficiently 
performed up to a certain scale limited by adjacent offices (see 
picture to the right). Larger scale projects can be performed at our 
test site (see picture on last page of this Newsletter). Our facilities 
also include a fully equipped test laboratory for standard tests of 
dust flammability and explosion characteristics. The activity level 
here is high, and comes in addition to the above mentioned test 
projects.  
 
The flexibility of the testing is large, typical activities include 
equipment testing according to the ATEX “product” directive 
94/9/EC, ATEX certification of equipment intended for use in 
potentially explosive atmospheres through our Notified Body 
alliance with DNV, standard testing of explosion characteristics of 
dusts, standard testing of hazards due to static electricity 
discharges from plastics and other non-conducting materials, 
ignition testing of gases and flammable liquids (auto-ignition 
temperature testing), and a lot more. 
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For more information, please contact: 

Geir H. Pedersen 

Manager, GexCon Process Safety    
geir@gexcon.com        phone: +47 5557 4312 

For more information, please contact: 

Jan Roar Bakke 

Manager, GexCon Consulting    
jrb@gexcon.com        phone: +47 5557 4206 

Low and high equipment density representation 
for the same module.   

In order to perform reliable CFD (ventilation, dispersion and in 
particular explosion) simulations in a complex process plant it is 
necessary to have access to a detailed geometry model of the 
installation. This model can be imported from a detailed CAD model 
or built from scratch, based on drawings, photos and site surveys. 
 
Even when a CAD model is imported we often find that the geometry 
is not detailed enough to provide a correct level of resistance and 
turbulence generation for gas flow. For example we see that coarse 
models may result in twice the number of air changes in an area, 
compared with detailed models, and explosion overpressures may 
vary with an order of magnitude from the coarse to the detailed 
representation (see figure). 
 
To save time and effort GexCon has developed the Anticipated 
Congestion Method (ACM) which is used to complete a geometry 
lacking smaller detail. We have developed a data base of over two 
hundred different congestion blocks from individual special purpose 
valves to major skids such as oil metering and riser termination 
modules. 
 
The ACM is not a way of introducing block volume congestion. It is 
rather an attempt to generate a detailed model of smaller piping and 
structure by evaluating the stage of design and trying to mimic the 
completion of the design process – ensuring that the congestion 
becomes as realistic as possible at the relevant stage. This will result 
in overpressures which are realistic and which can be used as a 
basis for design. 



This spring GexCon organized an additional FLACS Users 
Group meeting on April 27 in Orlando, Florida, in 
connection to the Global Congress on Process Safety 
(AIChE Spring meeting). Due to short notice some people 
could not attend, but still 7 attendees from 4 companies and 
GexCon representatives joined the meeting. Both GexCon 
and the attendees found the meeting very useful, and it has 
been decided to organize a similar meeting next April in 
Houston, Texas. 
 
The ordinary FLUG spring meeting was held in Bergen May 
11-12. The meeting started with an explosion demo at the 
GexCon Sotra large scale explosion test site. Further 
program included information from GexCon on current 
FLACS R&D activities, a workshop with case-studies using 
FLACS, and the formal FLUG-meeting. At this meeting 
Chris Savvides (BP) was elected as the new FLUG-chairman 
after Bernt Natvig (Scandpower) who has served 2 years. It 
should also be mentioned that parts of the meeting could be 
attended remotely through phone/internet. The experience 
with the teleconference concept was generally positive, and 
we will consider to provide this at future meetings. 
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Tentative Calendar 
 
June 12-16        LEEDS University Explosion Course (FLACS workshop June 16)                                                      
                                                    http://www.engineering.leeds.ac.uk/cpd/FireExplosionPrediction.shtml 
June 14-16        DESC training & Workshop, GexCon, Bergen                                             http://www.gexcon.com 
June 21-23        FLACS training course, GexCon, Bergen                                                     http://www.gexcon.com 
Aug  15-24         Hydrogen Summer School (FLACS workshop August 19), Belfast, UK 
                                                    http://www.engj.ulst.ac.uk/esshs/hycourse/ 
Aug 27-Sept 1   ISHPMIE, Halifax, Canada   http://che.chemicalengineering.dal.ca/support/technicalprogram.pdf 
Sept & Nov/Dec FLACS training courses (dates to be announced)                                       http://www.gexcon.com 
Oct                     FLACS Users Group meeting (venue and date not decided yet)                 http://www.gexcon.com 
April 22-26         Global Congress on Process Safety + US FLUG meeting, Houston Texas 
                                                    http://www.aiche.org/Conferences/ 

FLACS and GexCon Contacts  
 
Managing Director                                    Øystein Larsen                            oysteinl@gexcon.com    +47 55 57 4229 
Software R&D and sale                            Olav Roald Hansen                     olav@gexcon.com         +47 55 57 4318  
FLACS Support                                         Hans-Christen Salvesen              flacs@gexcon.com         +47 55 57 4321 
 
GexCon Consulting                                  Jan Roar Bakke                           jrb@gexcon.com            +47 55 57 4206 
GexCon Process Safety                           Geir H. Pedersen                         geir@gexcon.com          +47 55 57 4312 
 
Editor of Newsletter                                  Olav Roald Hansen         

 
Japan:              RCCM (Ph: +81 3 3785 3024), Togoshi NI-Bldg., 1-7-1 Togoshi, Shinagawa-ku, Tokyo, 142-0041, Japan 
Taiwan:            AnCAD Inc (Ph: + 886 2 89235411), 5F, No. 67,  Sec. 1 Yung-Ho Rd, Yung-Ho City, Taipei, Taiwan 
Rep. of Korea: DNV Software (Ph: +82 51 610 7794), 9F, Kolon Bld, 36-7, Namchon1-Dong, Suyong-Gu, Busan (613-815), Republic of Korea 
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Delegates at the Bergen FLUG meeting could witness a 
strong 50m3 propane explosion (1350 mbar) at the 
GexCon test site. 

Location and time of the next FLUG meeting has not been 
decided yet, it will likely be held in Europe late October. 


