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Flow around buildings and other building services

About us
CFD.HU Ltd. is a Computational Fluid Dynamics consultation company closely 
associated with the Department of Fluid Mechanics at the Budapest University 
of Technology and Economics and the distributor and support center of ANSYS 
simulation software in Hungary. With the support of market-leading ANSYS Fluid 
Dynamics, Mechanical and Multiphysics software and our own computer cluster 
the company’s internationally acclaimed staff can precisely analyse complex 
fluid problems with large cell numbers in order to optimise future engineering 
designs.

The company is co-lead by the former Head of the Fluid Mechanics Department, 
professor Tamás Lajos and Gergely Kristóf, PhD., the chairman of the sub-
committee of Fluid Mechanics and Heat Technology at the Hungarian Academy 
of Sciences (MTA). All colleagues have a rich academic background with years 
of experience in the field of Computational Fluid Dynamics. The company’s close 
relationship with the University also provides the opportunity to perform wind 
tunnel investigations to validate CFD results and to involve experts of other 
disciplines.  

The use of CFD allows us to: 

Evaluate wind forces acting on a building to:•	
       Reduce costs associated with construction materials

       Ensure the viability of the building’s architectural design

Investigate effective ventilation systems•	
       Reduce energy costs by determining optimal configuration

       Evaluate configurations in a simulated environment reducing investigation time and costs 

Examine pollution distribution•	
       Evaluate environmental effect of new constructions

       Ensure that the new building will meet current and proposed environmental regulations

Evaluate smoke evacuation systems•	
       Ensure the safety of high capacity buildings

Investigation of ventilation in streets or in a city district

New buildings change the ventilation of streets, often affecting the wind pat-
tern of the whole district.  Alterations in wind pattern can cause adverse ef-
fects in the local distribution of pollutants. To define these effects, traffic and 
meteorological data can be used to perform an atmospheric simulation of the 
area.  Investigation of the wind pattern surrounding your project can ensure 
environmental compliance and provide valuable information with regards to 
HVAC development.  

Investigations were performed among other places on a new section of the 
planned Budapest ring road (M0) and a new district, Budapest’s Millennium 
City Centre.  The investigations recommended the installation of a ventilation 
system within a tunnel on the M0 and alterations in the positioning of air in-
take vents on many of the buildings in the Millennium City Centre.   
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The effect of wind on comfort and building ventilation

When designing ventilation systems and evaluating landscaping options, it is 
valuable to have an understanding of the surrounding wind patterns.  For a 
ventilation system, the optimal ratio of fresh to re-circulated air is affected by 
the pollutants in the intake air and the pressure distribution on the surface of 
the building.  This ratio can be set to avoid the danger of frost and reduce 
energy losses. The local wind conditions also affect the comfort of passers-
by; wind investigations can determine the optimal positioning of footpaths, 
benches and other outdoor facilities.  

Investigation of wind load on buildings and structures

Wind load must be considered in the design of large commercial buildings particularly those with extensive tent 
membranes.  Although wind tunnel experiments provide accurate and valuable wind load information, the process 
does not allow a great deal of flexibility.  Therefore, wind tunnels are primarily used as a means to validate CFD results.  
Computer simulations make it possible to explore complex physical phenomena such as the natural flows induced by a 
temperature gradient or wind blasts and fluid structure interactions (FSI). FSI has crucial importance in the design of 
several engineering systems since wind loads of bridges and other structures may cause deformation and this way alter 
the flow of the fluid itself.  The use of CFD also allows alterations in the system’s design and operation to be investigated 
using a simulated environment reducing investigation time and costs.  

Our company has performed many wind load investigations involving CFD simulations with wind tunnel validation, 
including those for the Budapest Sportarena and the tent roof of the Ice Stadium in Essen, Germany.  
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Investigation of fires and smoke eradication

When designing communal buildings with high seating capacity, it is important to con-
sider effective fire evacuation systems.  With numerical simulation the operation of air 
injection, suction or radial-ventilator smoke systems can be modelled more effectively 
than with traditional cold smoke field investigations.  The CFD method of modelling is 
capable of taking into consideration the buoyancy force induced by the temperature 
gradient of the smoke, providing detailed quantitative analysis for design optimisation 
of the system.  

A detailed investigation of the smoke ventilation system in the Budapest Sportarena was 
performed by introducing a model fire into a numerical simulation environment.  The 
location and intensity of this fire were determined according to the requirements for 
current fire safety laws.  

Ventilation and air-conditioning inside buildings

When designing the ventilation system of a large capacity hall, it is a challenge to re-
move the heat produced by the audience and bright lighting elements while maintaining 
special conditions required for certain performances.   For example, in a figure skating 
competition the air 1.5 m above the ice-rink must not exceed 18 oC  (64 oF) , and in 
a table-tennis competition there are strict regulations about the maximum air speed 
around the tables.  In the case of theatres or concert halls, it is important to maintain 
low noise and therefore low air velocities within the hall.  

Simulation of the ventilation system can determine the optimal number and placement 
of intake and exhaust nozzles to meet the specific needs of the hall.  By optimising the 
nozzles, an effective ventilation system can be implemented with reduced capital and 
operational costs.
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Investigation of comfort-parameters and air-conditioning 
in an office-block or in industrial hall

In office buildings or industrial factories, employee comfort can increase produc-
tivity and improve employee longevity.  Indoor comfort is largely dependent on 
air conditions which can be defined in terms of flow conditions, air temperature, 
humidity, and radiating heat.  
There are additional concerns for specific cases.  In the case of a large atrium 
or lobby designed with glass walls, there is the additional complexity of “cold 
radiation”.  In industrial factories, there is often heavy machinery requiring the 
evacuation of large amounts of heat.  There can also be harmful gases which 
must be removed to comply with strict air purity regulations.  
To support ventilation system designs, a CFD numerical simulation of the flow 
can be carried out, allowing different system configurations to be examined in 
terms of air flow characteristics such as temperature, velocity, and moisture.  
The system can also be optimised to avoid intake air leaving the room through 
hydrodynamic shortcuts without executing its desired effect. 

The new air-condition-wall is quickly becoming an economic option for effective 
temperature control in office blocks with large glass surfaces.  The air-condi-
tion-wall uses double glass walls in which natural or enforced flow is generated.  
When combining its use with an air-conditioning system, the effect of extreme 
weather conditions can be reduced, thereby reducing energy consumption.  
The spatial distribution of these can be defined by CFD. Besides this, problems 
can turn up like the investigation of the necessity of an air curtain, plotting the 
effects of cold radiation, calculation of heat-losses caused by automatic gates 
and avoiding waste of hydraulic shortcuts. To design it efficiently, several re-
gimes have to be modelled, which can be carried out by our colleagues, who 
have experience with office-blocks and industrial halls, including the Concert Hall 
of National Philharmonics and the Opera House, Budapest. 

Visit us at www.cfd.hu to learn more about our references, 
or contact us at info@cfd.hu.


