
Research programme related to the influence of wind on 
contamination containment in nuclear installations

In nuclear industry, the response of a ventilation network to 
accidental disturbances, either mechanical (fan failure, damper 
blockage,…) or thermal (fire…) is difficult to evaluate when the 
network becomes complex. In order to determine and analyze  
the consequences of these disturbances on the radioactive materials 
containment, a computer code called SIMEVENT has been developed. 
However, among the external parameters likely to affect a ventilation 
network, the wind effect is actually basically modeled, due to a lack 
of qualified data concerning the wind impact on complex building’s 
geometries and the interaction between wind and chimney exhaust.

In view of the networks complexity and the facilities diversity, 
a research program including experimental and model studies  
has been launched to assess the wind influence on contamination 
containment.

1rst step: improvement of data  
(2005-2006) 

The diversity of facilities geometries needs the use of a qualified 

multi-D code for pressure coefficients Cp
i 
assessment, characterizing  

the wind effect on building walls and the interaction between wind 

and chimney exhaust. Cp
i
 is given by the following relation:

The different values of wind pressure coefficients have been measured 
on both scale-models placed in a wind-tunnel. The experimental data 
obtained are compared with CFD simulations (CFX code), in order to 
qualify such code for the assessment of pressure coefficient on complex 
geometries. The results are quite encouraging.
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∆P
i
: differential pressure

z: height above ground

z
0
: ground roughness

V
m
:  mean wind velocity  
at height z

V
ref

: reference velocity 

K
t
: constant depending  

on terrain

Different chimney terminals have then been placed in a wind tunnel 
(the parameters are the incline angle a, the wind velocity U and the 
air flow in the duct W); for each angle, the evolution of the pressure 
coefficient versus wind velocity is determined and is characteristic 
of a chimney terminal geometry.
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Furthermore, two types of scale-model have been chosen for 
representing either nuclear power plants (NPP) or plants and  
laboratories buildings.

Scale model for NPP Scale model of a nuclear installation 
representative of plants and laboratories

2nd step: wind tunnel tests  
on a ventilated scale model (2007-2009)
Wind tunnel tests will be performed on a ventilated scale model,   
in order to combine wind effects with those linked to an accidental 
disturbance (such as fan failure, gas emission or temperature  
increase…). The measurements acquisition concerns internal  
pressures in several “rooms” of the scale-model, internal 
temperatures, air flow rates in the ducts or leakages between  
“rooms” or between a “room” and the outside, and also tracer gas 
release to the outside in case of emission in a “room”.

Last step: qualification of calculation 
code SYLVIA (from 2007)
The modelling of the previous experimental configurations will be 
realized with computer program system called SYLVIA, combining 
fires modelling with ventilation networks and airborne contamination 
transport.

a = 0°

Cpmax = 0,60 CFX/0, 63 exp
Cpmin = 0,34 CFX/0, 29 exp




