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Profile

Mechanical and aerospace engineer who works from the governing equations through to the hardware they end up in.
The problems are in fluids, in structures, in optimisation and estimation, and where those are coupled, as when a wing
bends and twists under the load it is carrying. I write my own solvers and verify them against exact solutions, work
across commercial, open-source and research codes, compare results against published benchmark data, and report
them together with the conditions under which they hold. The questions are concrete: which geometry to build, which
configuration to size against, when a model has stopped being a usable basis for design. I have taken those answers
through design reviews with structures and manufacturing into parts that were built and flown.

Education

MEng, Aerospace Science and Engineering 2023-2025
University of Toronto Institute for Aerospace Studies (UTIAS), Canada

Emphasis: Scientific computing and fluid dynamics; Selected coursework: CFD; Turbulence; Unsteady gasdynamics;
Aeroacoustics; Optimization; Uncertainty quantification; Fundamentals of UAVs; Human control of flight systems.

BESc, Mechanical & Materials Engineering 2019-2023

Western University, Canada
Emphasis: Mech-eng fundamentals and thermofluids; Selected coursework: Computational fluid & heat flow; Advanced
CFD; Finite element analysis (FEA); Controls; Reverse engineering € simulation; Internal combustion engines.

Engineering Experience

CFD RL Researcher — Alignerr Contract - Jul 2026—Current

e Design solver-backed reinforcement-learning environments grounded in CFD: define the flow case and what a correct
solution means for it, author the reference solution it scores against, and test the scoring so reward tracks physics.

Aerospace Engineer — Sepal AI Nov 2025-Mar 2026

o Delivered a multirotor mission-planning model linking vehicle and operational assumptions to predicted mission
time and tracking battery energy margin across the mission; accepted on review, and built first-pass fixed-wing
constraint-analysis and propulsion trade tools, each with its assumptions and analysis path written down.

Wing Aerodynamics — University of Toronto Aerospace Team Aug 2023-Aug 2025

e Main aerodynamics contributor on UT-24 Minerva, then aerodynamics lead on UT-25 Stratus, a clean-sheet V/STOL
tricopter after a rules overhaul: set airfoil and planform from XFOIL viscous polars and nonlinear lifting-line analysis
whose spanwise loads set spar sizing in the team’s in-house MATLAB wing MDO.

e Carried those decisions through design reviews with structures and manufacturing, then laser-cut and assembled the
covered wings the team flew; design reports placed first at SAE Aero Design West 2024 and East 2025.

CAD Engineer — Mountaineer Aircraft Ltd. Apr—Aug 2023

¢ Developed wing and flap structural components for an experimental STOL aircraft in SolidWorks sheet metal,
refining geometry for fit with the millwright who would have to make the parts.

CAE Design — Sunstang Solar Car Project Sep 2022—-Apr 2023
o Early-stage tubular chassis redesign in SolidWorks, FEA on stress and vibration, packaging held for aero/electrical.
Simulation Lead — Sailboat Docking Capstone Sep 2022—-Apr 2023

e Modelling lead on a four-person capstone; static and dynamic wind and current models drove the docking mechanism.

Projects

CFDLab — Compressible Solvers & Verification Bench Personal project

¢ Wrote three quasi-1D compressible Euler solvers over shared kernels: implicit finite difference with JST dissipation,
finite volume with FAS multigrid, and Roe upwind with MUSCL reconstruction and a TVD limiter set.

e Measured error against the exact Riemann solution on Sod’s shock tube: Roe with MUSCL reaches 0.47% integrated
density error against JST’s 0.93%, while its pointwise error is worse because the sharper scheme concentrates error
at the discontinuities. 43 pinned baselines catch drift on every push.
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misFit — Aeroelastic Gradient Validity Tesseract Hackathon 2026

e Measured where a rigid-wing aerodynamic gradient stops being a usable basis for designing a flexible wing: of 289
designs, 31 fail a predeclared step-usefulness test that four predeclared warning signs all miss, and a rigid-gradient
optimisation ends 16.2% worse on the coupled objective while reporting success. Coupled reference from two
independently written solvers, JAX autodiff against a hand-derived adjoint.

aeroAUTO — OpenFOAM External Aerodynamics Benchmarking Personal project

o Scripted an external-aero pipeline end to end, blockMesh and snappyHexMesh through simpleFoam to force, Cp,
and wake post-processing, running on the multi-node CEFD server I built and maintain.

¢ On the 25-degree Ahmed body, drag sits 12 to 20 percent under the published benchmark, the known steady k-w
SST behaviour on that slant; grid independence was not established, so this is a drag-level comparison.

reSolve — Sparse Sensing Limits in a Turbulent Jet ATAA Community Challenge 3.1

¢ Ongoing independent work on a public benchmark: reconstructing a Mach 0.9 turbulent jet downstream from four
probes at the nozzle with causal linear filters, and how much four sensors can support at all.

Homogeneous Isotropic Turbulence with JHTDB Graduate coursework, UTIAS
e Computed Q-criterion, A\o-criterion, structure functions and vortex metrics from JHTDB data in MATLAB.
Topology Optimisation — STOL Leading-Edge Slat Bracket Graduate coursework, UTTAS

o Topology-optimised a STOL leading-edge slat bracket under load and deflection constraints; converted the result
into a manufacturable CAD/FEA design with verification checks.

Research Experience

MEng Project — Gregory Quadrature & SBP Operators UTIAS

Supervisor: Prof. David W. Zingg (UTIAS)

e Constructed the diagonal norm of a summation-by-parts operator as a Gregory end-corrected quadrature, closing its
last degree of freedom with the SBP compatibility condition to fix the norm uniquely at minimal boundary span.

¢ Implemented the construction in MATLAB and verified it on linear transport: observed order 2 and 3 against an
interior order of 2p, discrete energy nonincreasing under SAT, and mass conserved to machine precision.

Undergraduate Thesis — Impinging Jet Flows on Porous Media Western University

Supervisor: Prof. A. G. Straatman (Western University)

e Ran a pore-resolved conjugate heat-transfer campaign in ANSYS CFX on impinging-jet cooling of metal foam,
resolving the individual void geometry rather than substituting a porous-medium model.

e Swept pocket geometry, block height, and solid material to establish which arrangement cooled best and why.

NSERC Undergraduate Student Research Award (USRA) Western University

Supervisor: Prof. A. G. Straatman (Western University)

¢ Spent an NSERC-funded research summer inside an existing Fortran CFD code in a graduate group, reading and
modifying it for parametric batch runs and building small test cases for sanity checking.

Technical Skills

Programming & Scientific Computing

e MATLAB — numerical methods for ODE/PDEs, optimisation/MDO, turbulence/CFD analysis, SBP/SAT tooling.
e Python — data processing, plotting, and automation of CFD workflows (e.g., aeroAUTO post-processing).

¢ C++ — numerics and solver code: CMake/CTest cases that compute and report operator structure, integration by
parts, and discrete energy; comfortable reading solver codebases of that kind.

e Linux/CLI & Git — daily environment for simulations, scripting, and reproducible workflows.

Simulation & Engineering Tools

e OpenFOAM — external aerodynamics end to end: blockMesh/snappyHexMesh workflows, turbulence model
selection and y T targeting, domain decomposition for parallel runs, and scripted force, C,, and wake post-processing.

e ANSYS CFX — conjugate heat transfer: pore-resolved metal-foam cooling, three-level grid-convergence check.

e XFoil / XFLR5 — airfoil/wing analysis (polars, lifting-line, basic stability metrics) for UTAT wing design.

¢ SolidWorks — CAD, sheet metal, assemblies and drawings, and design for fabrication on aerospace and automotive
components; Simulation for structural stress and vibration (CSWP-S certified).

Additional context: Grew up on a farm in Alberta around machinery that had to keep working, which gave me hands-on intuition for

how mechanical systems fit together, wear, and fail. Years of general aviation and Oshkosh/EAA keep me close to real aircraft.



