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4Motivation

CREATE-AV HELIOS

Can high-order CFD methods be used for extreme-scale simulations?
ÅWhat do we mean by high-order methods? Why do we need them?
ÅWhat do we mean by extreme-scale simulations?
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NVIDIA V100

7.8 TFLOPS Double Precision

Can high-order CFD methods be used for extreme-scale simulations?



6Challenges

Traditional High-Order Method Challenges

Computationally Costly
general FEM construction

Stability Issues
ad-hoc correction

Multiscale Challenges
unstructured methods (generally 2nd order)

FD, HO FV stencils for AMR
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Governing Equations

Discretization

Goals

Results

Conclusions

Future Work



8Governing Equations

Compressible Navier-Stokes Equations
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Continuous to Discrete
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11Discretization

Finite Element Method

1.) Multiply by test function

2.) Integrate over mesh element

3.) Integrate by parts once

ᵏ ᵏᵏ ᵏᵏk
.k Temporal Derivative Integral

ᵏ.k Weak Form Volume Integral

ᵏᵏᵏ. Surface Integral
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13Test and Basis Functions

Lagrange Interpolating Polynomial

One-Dimensional 

Modal

Nodal






































































































































