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Abstract 
 
Thermal radiation is an important heat transfer mechanism which may greatly influence the 
mechanical behavior of structural parts of a vehicle when they are exposed to aerodynamic 
loads. This effect is even more evident in high performance vehicles where the engines are 
running at ever higher temperatures and the structure is built using lighter parts with less 
conventional materials. The radiated heat from the engine or exhaust system will increase the 
temperature in parts of the vehicle that are not directly in contact or even physically close. The 
increased temperature will soften the materials making it more prone to deformation in the 
presence of the fluid loads. The problem then requires the coupling of the radiation solver with a 
fluid mechanical solver to accurately predict the temperature of the mechanical part interacting 
with the air temperature and the deformation of that part when interacting with the air pressure. 
In the current work the first case will be studied. The conjugate heat transfer solver will be 
applied to the problem of predicting the temperature in parts of a vehicle when it is heated by 
radiation from the engine taking into account the cooling effect of the air.  
 
Introduction 
 
Multiphysics simulations are increasingly becoming more important in the design phase of 
ground vehicles. Traditionally simulation was only performed in the area of CFD, structural 
mechanics and thermal problems independently from each other. In recent years the use of new 
materials and new manufacturing methodologies has pushed the industry to try to predict the 
behavior of materials when fluids, structures and thermodynamics are coupled. A typical 
scenario is shown in Figure 1. 
 
 
 
 
  
 
 
 
 
 
 
 
 

 

Figure 1 Schematic representation of what a fully coupled analysis 
should predict. 
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Conclusions 
 
This paper provides some guidelines on how to use LS-DYNA® for the simulation of a coupled 
CFD/thermal and structural analysis. It was not the intent of the paper to validate the results but 
to show the feasibility of the solution and the capability of LS-DYNA® to handle a single model 
for three very different physical problems. This kind of Multiphysics approach will become a 
mainstream working methodology and LS-DYNA® is ready to deal with this complex scenario. 
Furthermore the simplification that arises from using a single input deck which could be easily 
shared and incrementally augmented to cover more physics among interdisciplinary groups is a 
big advantage in a real Multiphysics environment. 
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Figure 10 Von Mises stress computed by the FSI solver during 
the conjugate heat transfer simulation.


