
References

SU2 Code Documentation: Economon, T.
D., et al. (2016). SU2: An open-source suite
for multiphysics simulation and design.
AIAA Journal. 

Meshing Standards: Geuzaine, C., &
Remacle, J.-F. (2009). Gmsh: A 3-D finite
element mesh generator with built-in pre-
and post-processing facilities. International
Journal for Numerical Methods in
Engineering. 

CFD Fundamentals: Miller, S. A. E. (2020).
Introduction to Computational Fluid
Dynamics - Preliminaries - 3 - Code
Overview and SU2/Paraview.

Boundary Layer Theory (y+): CFD Online.
(2026). Dimensionless wall distance (y
plus). Retrieved from CFD-Online Wiki.

ParaView map of air speed
showing a hypersonic shockwave.

SU2 graph showing numerical error
dropping as the solution stabilizes

GMSH mesh dividing space into
quadrilaterals for analysis

Analysis of Hypersonic Flow over Aircraft Pressure Sensors

Adan Del Cid, Dr. Ryan Gosse and Dr. Arman Ghannadian

Discussion Results

Conducting this 2D simulation serves as a
crucial stepping stone before running
complex 3D simulations that capture the
sensor's full geometry.

Validating the sensor as a 2D wedge
provides a simplified, highly accurate
baseline for future measurements.

Ultimately, this computational baseline can
be referenced later to verify results when
testing the actual physical models.

Preliminary simulations show that varying the bluntness and width of the sensor tip
significantly alters the shockwave standoff distance.

Finalizing these parameters is expected to yield a robust computational baseline for future
pressure-based sensor evaluations.

Research remains ongoing to iteratively refine the 2D wedge geometry to better analyze
the extreme hypersonic flow conditions.

Background Information

Methods

Flying at hypersonic speeds puts intense
pressure on aircraft sensors, making
extreme environment analysis via
Computational Fluid Dynamics (CFD) critical
for aerospace safety.

Understanding how air behaves at these
high velocities helps engineers design more
resilient measurement tools.

This project investigates whether a
pressure-based sensor can be accurately
modeled as a 2D wedge to establish a
reliable baseline.

Generated multiple 2D wedge models by
varying the bluntness and width of the
wedge tip.

Meshed the geometries to ensure accurate
boundary layer resolution before testing.

Executed hypersonic airflow simulations on
these models to gather aerodynamic data.

Analyzed the resulting flow data to
determine shockwave standoff distance
and surface pressures.

Implemented a validated computational
workflow to minimize user error and
ensure consistent testing conditions.


