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Structural Mechanics and Electromagnetics

Structural Mechanics Electromagnetics
= Geometric nonlinearity = Electrostatics and electric currents incl
* Loss, damping, and body forces * |nfinite elements for infinite domains
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e W

Incompressible and compressible flow. RANS turbulence models and LES. Flow in rotating ma

@'.if‘.
o,‘?g: o



Heat Transfer Overview

Conduction I Convection Radiation
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Optimizing a
Hyperloop Pod

PROBLEM

Hyperloop Pod Competition goal is to find transportation
mode that is high speed, intercontinental, and self-propelled.

SIMULATION SOLUTIONS

Using COMSOL Multiphysics, engineers modeled:

= Aeroshell: CFD, shape optimization, and mechanical stress
analyses

Concentration (ngfii}

Shape Optimization Topology Optimization Parameter Optimization Pa

Optimize the material Find the optimal dimensions Fir
distribution to minimize an and position so that they va

Find the optimal shape so
that it minimizes an
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COMSOL

Capacitive Devices Resistive Devices Inductive Devices Elec
. Dielectri(.: materials = Conduction currents = |nduced currents =G
= Electrostatic charges = Joule heating and = Resistive loss and Y
s Elactroctstic torces temperature magnetic loss e'_‘

dependence = Ci
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Thermal Effects

The Heat Transfer in Solids and
Semiconductor interfaces can be coupled
to model nonisothermal devices

The material properties of the
semiconductor are functions of
temperature

Joule heating and recombination
heating are included

— Heterojunction heat source available on
boundaries

Resulting Temperature
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Modeling Strategy for Chemical Engineering

Specmsia: 1
* Species
|y
Name CAS Chemical formula = Database
P carbon dioxide 124-38-9 coz2 COMSOL
£ g carbon monaxide | 630-08-0 co COMSOL
E E hydregen 1333-74-0 H2 COMSOL
E & propane 74-98-6 C3He COMSOL
5 % water T732-18-5 H20 COMSOL
H
g -4
8 * Phases
g Name State
Gas Vapor
5 4 8 12 1le 20 e

Tim (s) '

Perfectly Mixed System Thermodynamic Properties Generate

* Type in the chemical equations » Add a thermodynamic system Depende!
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1. Hydrogenis injected

through a needle at the top.

2. Oxygenenters

Porous catalyst, rho
alumina support (Rt

from the left.
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