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There is an ever-increasing demand to couple simulation and experiments in order to
understand complex systems. Extensive research has been conducted for simplified flares in
well-controlled environments. However, experimental, as well as computational, studies of fullscale flares present great challenges when characterizing the effect of operational and
environmental parameters on the combustion efficiency of full-scale systems. Often, for the
full-scale flare studies, the experiments themselves, along with the instrumentation, can be
very complex and expensive, and can be very difficult to characterize in terms of accuracy.
For simulations of full-scale flare operations, computational resources can impose significant
restrictions on the models, and their associated accuracy, that can be used to represent the
system.
In this paper we present how we use STAR-CCM+ to simulate the entire flare system. The
system includes not only the flare combustion and the resulting plume, but also the
experimental apparatus which is used to measure the products of combustion. Our simulation
domain is large enough to capture the entire industrial flare and its surroundings. By using the
STAR-CCM+ CAD and meshing capabilities, we are able to capture and resolve geometric
details of the experimental apparatus which are many orders of magnitude smaller than the
overall system. By making the experimental apparatus a part of the simulation system, we are
not only able to compare our simulation results to the experimental results, but we are also
able to quantify the sensitivity of experimental results to the location of the apparatus. As
such, using our high performance computing STAR-CCM+ simulations, we illustrate the role
of simulations for safe and responsible development of industrial combustion systems.
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