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E-mobility:

Electrifying transportation



e-Mobility?

Electric car/Hybrid car

Environmental car

Connected car

Autonomous car



Altair`s Simulation Solution for e-Mobility

Electromagnetics

Å FEKO, Flux

Thermal

ÅAcuSolve

Structural

ÅOptiStruct & RADIOSS

Multibody Systems

ÅMotionSolve

Systems & Math 

ÅCompose, Activate, Embed



Altair Electro-Magnetic Solvers

High FrequencyLow Frequency

FEKO for EM simulation of applications 

related to antenna design, antenna 

placement, EMC, radiation hazard, 

bio-electromagnetics, radomes, etc.

WinProp for wave propagation 

modelling and radio network planning 

complementing FEKO 

Flux for EM simulation of static and low

frequency applications related to electric 

machines, actuators and sensors, high

power equipment and heat treatment 



Efficient Design Workflow 

for an Electric Motor for EV/HEV Application



e-Mobility Powertrain Metrics

ÅObjective and quantitative

Å Fuel economy

ÅPowertrain Performance

ÅDrivability 

ÅEmissions

ÅSafety

Å Traction/Handling Performance

Åé 

Åe-Mobility technologies/topologies are 
allowing system performance to be 
improved over traditional designs

Acceleration

Fuel 
Economy

Acceleration

Fuel 
Economy

Typical
powertrain

e-Mobility



Hybrid System

ÅPower-split device! (planetary gear)

ÅPlanetary gear set acts like CVT ï

connects engine, motor, and generator to 

differential

Å2 Electric Machines (EMôs)

ÅPro: Engine operates at optimal load and 

gets good performance, drivability, 

efficiency

ÅCon:  Complexity, cost



Hybrid System



Hybrid System

ÅComponent abstraction:

Å Look-up tables (engine & motor torque, efficiency)

ÅPhysics based (vehicle, planetary gear set)

ÅUsed to explore:

ÅSupervisory controller design

Å Minimize fuel consumption, battery usage

ÅPerformance (straight-line acceleration, braking, etc.)

ÅComponent selection:  engine, battery, motor, etc.

Å Power needs

Å Efficiencies of system Ą effects on fuel consumption



Hybrid System

Inputs:

1) Drive Cycles

ÅEPA Urban Drive cycle 

Å > 1200 seconds runs in < 10 simulation seconds

2) Initial Battery State-of-Charge (SOC)

Outputs:

1) Fuel Economy, Battery SOC

2) Power Demands ïEngine, Electric Machines

Input

Output



Model-Based Development Workflows

Activate + Flux support of Model-Based Development

ÅWork with different levels of fidelity depending on your analysis needs

Å Motor Design/Control

Å Supervisory HEV Control



Model-Based Development Workflows

PMSM Modeling Methods

Å Full co-simulation Flux + Activate for Best Accuracy

Activate Flux

Output:
Å Current
Å Speed
Å �7�R�U�T�X�H�«

Voltage to fed the motor

Link to FE Motor model


