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ANALYSIS OF HYPERSONIG FLOW OVER AIRGRAFT PRESSURE SENSORS
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BACKGROUND INFORMATION

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

e Understanding how air behaves at these

high velocities helps engineers design more

resilient measurement tools.

e This project investigates whether a
pressure-based sensor can be accurately
modeled as a 2D wedge to establish a
reliable baseline.
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e Generated multiple 2D wedge models by
varying the bluntness and width of the
wedge tip.

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

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

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

e Implemented a validated computational
workflow to minimize user error and
ensure consistent testing conditions.
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e Research remains ongoing to iteratively refine the 2D wedge geometry to better analyze
the extreme hypersonic flow conditions.
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GMSH mesh dividing space into
quadrilaterals for analysis
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~SU2 graph showing numerical error
dropplng as the solutlon stabilizes
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e Preliminary simulations show that varying the bluntness and width of the sensor tip
significantly alters the shockwave standoff distance.

-inalizing these parameters is expected to yield a robust computational baseline for future
oressure-pbased sensor evaluations.
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e Conducting this 2D simulation serves as a
crucial stepping stone before running
complex 3D simulations that capture the
sensor's full geometry.
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e Validating the sensor as a 2D wedge
provides a simplified, highly accurate
baseline for future measurements.

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