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Figure 6. Extended Text Entry view of thermal load magnitude field, with conditional 
statements for fire time and field recall statements forming Equation 3. 

 

 

Figure 7. Extended Text Entry view of thermal load magnitude field, with conditional 
statements for fire time and field recall statement for radiative flux values. 

To check the mapping and convective calculations, the plume loads can be plotted via contour 
plots.  This feature provides options to manually input surface temperatures for the resulting 
contour calculations, or animating across a span of surface temperatures. 
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Figure 3. Plume focus areas for thermal model. 

The thermal modeling was performed using Siemens Simcenter3D (SC).  Simcenter was chosen 
primarily for the fields capabilities that allowed direct inputs of the .csv raw data from the CFD 
analysis via embedded Excel files.  These fields were separate Cartesian based fields with 
dependent variables representing qcw, qr, and Trec from the CFD plume data.  Furthermore, the 
fields were then delimited by associated component geometry of the vehicle (e.g. qcw linked to 
plume shielding, qcw linked to legs, etc.).  Figure 4 shows the direct link between the SC Table 
Field and the raw data.  Due to the density of the received plume data, a Nearest Neighbor 
interpolation scheme could be chosen from the options to apply the mapping without 
sacrificing fidelity. 

 

Figure 4. Table Field option showing inputs for convective and radiative plume data. 

With the data represented in appropriate fields, loads were created and mapped to applicable 
geometry in the model.  To utilize the preceding equations conditional statements were used in 
the magnitude field directly to recalculate convective flux values as the vehicle temperature 
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