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Direct Numerical Simulation (DNS) of flame-wall interaction (FWI) requires high numerical
accuracy due to the requirements of resolving a turbulent boundary layer as well as being able
to resolve the reaction zone. Consequently, in DNS the friction Reynolds number is limited to
relatively small values. Adaptive Mesh Refinement (AMR) becomes especially useful in pro-
viding adequate spatial resolution for the small–scale features in the near–wall region as well
as the reaction zone. Considerable cost savings can be achieved by avoiding the need for fine
mesh in regions away from the wall and also in regions of the flow with small temperature and
density gradients. In the present work, the combustion DNS code HAMISH [1] has been used
which employs pointwise AMR on a 3D cubic Cartesian mesh with Morton spatial indexing [2]
and automatic parallel load balancing. The mass, momentum and energy equations are solved
in a fully compressible formulation together with the balance equations for chemical species
mass fractions. Detailed chemistry and molecular transport are included. A spatial reconstruc-
tion scheme based on a high–order finite–volume approach with good conservation properties
is used [3]. Third–order explicit Runge–Kutta time stepping [4] is used with adaptive step con-
trol. The results from the AMR simulations are compared with the data obtained from the well
established high–order finite difference DNS code SENGA2 [5]. The flow configuration simu-
lated in this work is the Head–On Quenching of a premixed flame in a turbulent boundary layer.
The wall friction Reynolds number, Reτ , is set to a value of 150 for the purpose of comparison
of results across different codes. In the current simulations lean hydrogen–air premixed flames
with an equivalence ratio, ϕ, of 0.4 are investigated. Quantities such as the heat release rate,
turbulent burning velocity, quenching distance, wall friction velocity and wall shear stress are
extracted and compared.
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