SAN DIEGO ST 'ATF Mechanical Engineering
UNIVE RSITY Fall Seminar Series

Towards Developing Cleaner & More Efficient
Engines with Predictive Simulations

Tuesday, Nov. 6th, 1:00 pm-2:00 pm; Dean’s Conf. E-203E

Abstract: An overview of the research activities in the Computational Multi-
Physics (CMP) section at Argonne National Laboratory will be presented. The
focus areas of the research in CMP include developing high-fidelity submodels
and efficient numerical algorithms and utilizing high performance computing
(HPC) resources with the ultimate objective of designing cleaner and more effi-
cient internal combustion and gas turbine engines. This presentation will focus
mostly on the combustion modeling research with a brief overview of the other
research activities in CMP. In the first part of the talk, an overview of the turbu-
lent combustion model development efforts in our group will be presented. The
use of detailed chemistry mechanisms, fast and accurate chemistry solvers, accu-
rate tabulated combustion models, and artificial neural networks to enable fast _

and accurate combustion models will be discussed. In the second part of the talk, / N,

the use of numerical simulations to predict and understand the phenomenon of R/ P (117N

cyclic variability in spark ignition engines will be discussed. A strategy to use .

HPC to considerably reduce the computational time without sacrificing the fidel- Dl'. MuhSIn Ameen
ity of the simulations will be presented. Machine learning techniques as a post-

processing technique to analyze the causes of cyclic variability will also be ex-

plored. In the third part of the talk, the development of a highly scalable, high- ;
order spectral element method-based code as a platform for simulating internal Argon ne
combustion engines on future exascale computing platforms will be presented. NATIONAL
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