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Abstract 
 
A brief introduction is given to the ERCOFTAC Knowledge Base Wiki which provides 
structured knowledge and advice on a wide variety of flow situations and was designed to 
underpin quality and trust in the industrial application of CFD. The structure and content of 
the Knowledge Base Wiki are briefly described and a list of all the test cases is given, 
grouped into Application Challenges representing realistic flow situations appearing in 
practice and into Underlying Flow Regimes representing more generic, building block flows 
contained in the Application Challenges. A link to the Wiki is provided through which the 
reader can obtain detailed information on the Wiki and look at examples of test case 
documentations.  
 
Introduction 
 
CFD is used more and more in all industries involving fluid flow, and its potential in 
industrial applications is enormous. However, CFD is still an emerging technology and 
involves many uncertainties so that quality and trust in CFD applications is an important 
issue. Uncertainty can arise from numerical inaccuracies, but these can be kept more and 
more under control especially due to the ever increasing computer power. Of greater concern 
is the adequacy of the underlying mathematical models describing the physical processes, and 
here especially the effects of turbulence. Direct numerical simulations (DNS) are not possible 
in the foreseeable future for practical calculations. Large eddy simulation (LES) is seen as the 
technology of the future, and in some areas it is already used in practical applications. 
However, most practical flow calculations today are still carried out with statistical (or 
RANS) turbulence models, and it is now generally accepted that none of these models is or 
will be universal, i.e. there exists no model that produces reliable predictions for all flows. In 
view of this, reliable knowledge is required on which models work for which flows, and based 
on this knowledge guidelines need to be developed for solving individual flow problems. This 
is basically what was attempted in the EU-Network-Project QNET-CFD in which a 
Knowledge Base was generated containing various components. Knowledge was collected for 
two types of flows: One type are Application Challenges (AC’s) for individual industrial 
sectors representing flows close to those occurring in practice, and here the ability of CFD to 
predict reliably the main design and assessment parameters is of prime interest. These flows 
are generally complex systems containing certain Underlying Flow Regimes (UFR’s), the 
second type representing more generic flows (such as boundary layers, jets, step flows, etc.) 
for which much more detailed experimental data are available as well as better resolved 
numerical calculations so that a more thorough testing and validation of CFD methods and the 
turbulence models used can be carried out. 
 



In the EU project a Knowledge Base was developed in which a larger number of AC’s and 
UFR’s were stored. The members of the project came mainly from industry but also from 
universities and national research organizations and from the major European CFD vendors, 
and each member had to provide one AC and one UFR and had to subject the submitted 
contributions to a strict quality control according to a review template. The resulting 
contributions forming the Knowledge Base were stored at the University of Surrey and the 
Knowledge Base was maintained there for a transition period in which ERCOFTAC 
(European Research Community on Flow, Turbulence and Combustion) took over the 
Knowledge Base and turned it into an interactive Wiki. In this process, further quality control 
was exercised and certain cases were taken out from the Knowledge-Base part to be made 
public and were stored away for eventual improvement. The remaining AC’s and UFR’s were 
grouped into Gold and Silver domains according to their quality as explained below. These 
were made available to the Fluid Mechanics community at: http://qnet-ercoftac.cfms.org.uk , 
and efforts are underway to enhance and expand the Knowledge Base Wiki by adding new 
test cases.  
 
In this paper, a brief introduction to the Knowledge Base is presented: The concept, structure 
and operational features will be outlined and an overview over the content will be given. At 
the conference itself, an online demonstration of examples of one typical Application 
Challenge (AC) and one typical Underlying Flow Regime (UFR) will be given.  
 
Structure of the Knowledge Base Wiki 
 
The navigation tree of the Wiki is given in Fig. 1. 
Through this, the various parts of the Knowledge Base 
can be reached and it is provided here as reference will be 
made to it in the following descriptions.  
 
As mentioned already, knowledge was collected and is 
provided for two types of flow test cases, namely: 
 
Application Challenges (AC) 
These are complex flow situations close to industrial 
practice for which mainly global design and assessment 
parameters are of interest and measurements of the details 
of the flow are often not available. For this category, the 
Knowledge Base provides files with the actual data for 
the geometry, the measurements and the CFD results. The 
application challenges are grouped into test cases for 
different application areas:  
 

- External Aerodynamics 
Fig. 1: Navigation tree of Wiki - Combustion 

- Chemical, Process, Thermal and Nuclear Safety 

- Civil Construction and HVAC 

- Environmental Flow 

- Turbomachinery Internal flow 

 
 

http://qnet-ercoftac.cfms.org.uk/


Underlying Flow regimes (UFR) 
Application challenges contain Underlying Flow Regimes which are more generic, building-
block flows for which much more detailed experimental results are available, which are better 
resolved in numerical calculations and for which also wider testing using different simulation 
and modelling approaches (RANS, LES, DES) was performed. For UFR’s the experimental 
and computational results are mostly given only in graphical or tabular form, but in future, 
when new UFR’s will be added, the actual data will also be stored in the Knowledge Base. 
 
The UFR’s are grouped into the following four flow types: 
 

- Free Flows 

- Flows Around Bodies 

- Semi-confined Flows 

- Confined Flows 
 
Following a quality review based on the templates given in the Quality section of the Wiki, 
the Knowledge Base was partitioned for both AC’s and UFR’s into Gold and Silver Domains. 
The Gold Domain is the repository for content that has been carefully checked and therefore 
satisfies high quality standards. The Gold Domain is restricted to ERCOFTAC members (for 
information on ERCOFTAC see: www.ercoftac.org). However, the list of all AC’s and 
UFR’s, as given in the Index of the Wiki (reproduced below), and all the abstracts are in the 
public domain. The Silver Domain is the repository for less mature content which is still 
under discussion and open for improvement. Parts of the Silver Domain are marked as Silver 
Star. This indicates content which has matured to levels of quality and significance 
approaching Gold Standard and is made public to serve as examples of the quality found in 
the Gold Domain and in some cases will act to invite the addition of new CFD results 
obtained with alternative models. Both Silver Star and Silver test cases are fully in the public 
domain.  
 
Content of the Knowledge Base 
 
The content of each AC and UFR test case prepared according to the templates given in the 
Library section of the Wiki consists of an 
 
• Abstract - Summary of content including a brief introduction to the flow considered. 

• Description - Introduction to the test case and the physical phenomena involved – for 
AC’s also practical importance and parameters of interest, and for UFR’s review of 
previous studies and choice of test case. 

• Test case studies - Description of the test case experiments with overview of experi-
mental approach, a description of the experimental set-up and measurement techniques, an 
overview of the measured data and information on the measurement errors - description of 
CFD simulations, again with overview of the simulations and the solution strategy, 
computational domain, grid and numerical accuracy, boundary conditions, physical 
models, in particular turbulence models used. – For AC’s provision of the actual 
experimental data and CFD results.  

• Evaluation - Comparison of CFD calculations with test case experiments and discussion 

• Best Practice Advice - Recapitulation of the key fluid physics, pointers to application 
uncertainties, provision of direct advice concerning computational domain, boundary 

http://www.ercoftac.org/


conditions, discretization and grid resolution and also which physical model to use for the 
case considered, and finally some recommendation for future work. 

• Quality review – This is provided only for test cases in the Gold Domain. 
 
A good impression of the content of the Knowledge Base can be obtained by looking at the 
publicly available examples of AC’s and UFR’s in the Wiki (http://qnet-
ercoftac.cfms.org.uk). At the end of the paper lists of all Application Challenges and 
Underlying Flow Regimes presently available in the Knowledge Base are given, reproduced 
from the Index of the Wiki. The colour indicates the Gold and Silver Domains. At the 
conference, an online demonstration of 2 typical examples from these lists (one AC and one 
UFR) will be given. 
 
Interaction with Users 
 
Users are encouraged to make comments and suggestions on the individual AC’s and UFR’s, 
and exchange views and experiences with other users and with the Editorial Board through 
the Forum section. This also allows to comment on and suggest improvements for the Wiki 
itself and on its functioning and provides feedback questionnaires. 
 
Users cannot directly edit or change the Knowledge Base documents, but they are encouraged 
to provide new content to the Knowledge Base, either by supplying modifications/extentions 
to existing content or by adding new contributions, that is AC’s or UFR’s for new test cases. 
How to do this is described in detail in the Library section which also provides the templates 
according to which the new content to be submitted has to be prepared. In the Help section 
further information is given on how to contribute material and the section also provides 
further useful information such as a glossary, links to other useful fluid mechanics sites and 
answers to questions that may arise.  
 
Concluding Remarks 
 
The ERCOFTAC Knowledge Base Wiki launched in September 2009 has been briefly 
introduced, giving guidance to its structure and content. Developed from the Knowledge Base 
generated in the EU-Network-Project QNET-CFD, the Wiki is a unique repository of 
structured and quality-checked knowledge on a wide range of flow situations, both for 
complex flows close to industrial practice (Application Challenges) and for more generic, 
building block flows (Underlying Flow Regimes). This knowledge made available to the 
Fluid Mechanics community by the Wiki can be used in various ways. First, comprehensive 
knowledge from both experiments and numerical simulations on a wide variety of flows is 
provided which forms a useful source of information on these flows. Further, guidance is 
given on how best to calculate the individual flows, including details on the various aspects of 
a calculation such as the numerical method, the resolution requirements, the boundary 
conditions and the turbulence model, and this guidance is based on the evidence of the results 
provided and discussed. Also, the test cases provide target data for users to test their own 
calculation methods and hence help to improve the quality of and trust in their CFD 
procedures. The Knowledge Base Wiki is not static but will be enhanced and expanded by 
adding new test cases, and this is facilitated by the framework developed for storing results, in 
particular the templates for a common format of presentation of the information and the data. 
The Wiki provides an ideal tool for storing results generated in EU-funded and other projects 
that would otherwise be lost and for making these results available to a wide community.  
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