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Uncertainty quantification (UQ) in the computational modeling of physical systems is important for scien-
tific investigation, engineering design, and model validation. We have implemented an ”intrusive” technique
for UQ that allows the construction of simulation codes with embedded uncertainty quantification. Us-
ing pseudospectral operators, the deterministic governing equations and field variables are reformulated
in terms of stochastic quantities, where the dependence of the process on multiple stochastic dimensions
is represented by polynomial chaos expansions in terms of a set of orthogonal Hermite polynomials and
Gaussian basis functions. Uncertain parameters, such as reaction-rate coefficients or enthalpies of reac-
tion, are modeled as sets of Gaussian or log-normal random variables. The coefficients of the spectral
expansion relate specific modes of uncertainty to their effects on flame structure and composition. In this
work, the intrusive reformulation has been applied to a multi-dimensional, low-Mach number, reacting-
flow model with detailed chemistry. Using a detailed hydrogen-air mechanism, as well as a global rate
expression, the effect of uncertainties in parameters has been quantified for homogeneous ignition and a
one-dimensional premixed flame. Comparisons are made with non-intrusive Monte-Carlo-style analysis,
with a focus on the efficiency of the computations. This analysis provides new insights into uncertainty
propagation in reacting-flow models and the consequences of known uncertainties in model parameters on
the predictability of specific model outputs.
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