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Abstract: Transported probability density function (TPDF) methods are attractive for modeling turbulent combustion,
as the nonlinear chemical reaction terms in the PDF transport equation can be treated exactly. In this paper, a TPDF
method was applied to model the Burgers turbulence governed by the one-dimensional Burgers equation with a
stochastic external force and random initial data. Firstly, an exact one-point velocity PDF transport equation was
derived from the Burgers equation with a nonlinear stochastic external force, and then the conditional advection and
diffusion terms were closed by using the respective models so as to obtain the modeled PDF transport equation.
Secondly, three numerical methods were employed to solve the modeled PDF transport equation: the mesh-based
Lagrangian particle Monte Carlo (MC) method, the original quadrature method of moments (QMOM ), and the linear
QMOM (LQMOM) developed in this work. The numerical tests show that the present PDF method is suitable for
studying statistic properties of Burgers turbulence and the LQMOM and QMOM can yield results comparable to the
DNS solution with the LQMOM being more efficient than the QMOM. However, the MC method produces
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unsatisfactory results for cases with stochastic forcing terms, which is probably due to numerical perturbations

introduced by frequently adding and deleting particles in order to keep the particle number per grid cell unchanged.
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