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On the role of Process Integration and Design Optimization 

in ECO Electric Motor Design; a proposition 

 

Nick Tzannetakis 

Noesis Solutions 

 

Abstract ： 

Process Integration and Design Optimization are becoming fundamental innovation drivers 

in the design of products. The methodologies allow for a streamlined, repeatable, design 

process that removes the breaks in the several design stages, while enabling a function and 

target driven design where the desired product function is driving the design through 

optimization. The concepts above will be illustrated in the advanced motor design by uniting 

Optimus, a commercial software offering that fully covers the functions of Process 

Integration and Design Optimization and JMAG using a Direct-Interface function though a 

comprehensive case study. 
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On the role of Process Integration
and Design Optimization in ECO 
Electric Motor Design; a proposition
Nick Tzannetakis
Chief Technical Officer

Ondertitel

For providing the opportunity to present
Thank you for your attention
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Agenda�and�Topics

An Example and the Value

Integration with JMAG

Process Integration and Design 
Optimization – What is it?

Ondertitel
Company Introduction

• The NEW 

• A wholly owned Company

• Mission: Committed to Provide the Industry 
with Process Integration and Design Optimization
Solutions

• Vision: Enable the Industry to Design for real
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Agenda�and�Topics

An Example and the Value

Integration with JMAG

Process Integration and Design 
Optimization – What is it?

Ondertitel

Process Integration and Design 
Optimization, is addressing the key 
business challenges of the discrete 
manufacturing industries

PIDO, what is it trying to solve?
The industry’s focus remains on getting the “right”
products out in the market, on the “right” time
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The Main Elements of the Solution

• The Simulation Capability – Enabler #0
• The Process Integration and Design Optimization

– Enabler #1 - #6

Ondertitel
ENABLER #0 – SIMULATION [CAE]

Parametric Design

CAE - Parametric

CAD

CAE - Morphing

Key Functional 
Performance Indicators

Fatigue Life

Crash

Ride & Handling

Engine Performance

CFD

Engineering Content Providers

C
A

-X

THE “Model”
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ENABLER #0 – SIMULATION [CAE]

Parametric Design

CAE - Parametric

CAD

CAE - Morphing

THE JMAG “Model”
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Process Integration and Design Optimization
Elements #1-#6 of the solution

Build & Manage Simulation Workflows

Automatically Execute Simulation Processes
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Manage and Visualize Simulation Results

Design
Optimization

Process
Integration

Design
For

Real
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First things first - ENABLER # 1
Describe and Automate the Process

AUTOMATIC

AUTOMATIC

Example: Typical Acoustic Simulation THE “Model”

input file FEA velocities
material

thickness

air prop

input file FEA velocities
material

thickness

air prop

input file FEA velocities
material

thickness

air prop

acoustics pressures

perties

sound
power

acoustics pressures

perties

sound
power

acoustics pressures

perties

sound
power

ForcesJMAG

Diameter   

Size
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ENABLER # 2
Process Integration & Execution Management 

Build Simulation Workflows

Automatically Execute Simulation Processes
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ENABLER #3 
Exploring the Design Space & Creating Surrogates

Build Simulation Workflows

Automatically Execute Simulation Processes
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Design of Experiments
&

Response Surface Methods
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ENABLER #4
Select the best amongst all

Build Simulation Workflows

Automatically Execute Simulation Processes
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Local and Global
Single and Multi- Objective 

Optimization Methods

9 - 8



December 9-10, 2010                                             JMAG Users Conference 2010 

 

 

 

 
 
 
 
 

Ondertitel

ENALER # 5
Robustness and Reliability

Build Simulation Workflows

Automatically Execute Simulation Processes
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Taguchi & Optimization 
Based Methodologies
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Process Integration and Design Optimization
Elements of the solution

Build Simulation Workflows

Automatically Execute Simulation Processes

Ev
al

ua
te

 A
lte

rn
at

iv
es

Pa
ra

m
et

er
iz

at
io

n
Ex

pe
rim

en
ta

tio
n

H
un

t f
or

 
O

pt
im

al
 A

lte
rn

at
iv

e

En
su

re
 R

ob
us

tn
es

s 
&

R
el

ia
bi

lit
y

Manage and Visualize Simulation Results
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ENALER # 6
Interacting with the results

Ondertitel

Agenda�and�Topics

An Example and the Value

Integration with JMAG

Process Integration and Design 
Optimization – What is it?
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Optimus: Connect your simulation

CAD-CAE Engineer

Ondertitel
JMAG Direct Input Interface

• Input Interface 
extracts design 
variables which 
were set as 
parameter in JMAG. 

JMAG

OPTIMUS
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JMAG Direct Interface

• Output Interface extracts all 
results in jproj file. 

JMAG

OPTIMUS

Ondertitel
JMAG Direct Interface

• JMAG Action Icon
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Agenda�and�Topics

An Example and the Value

Integration with JMAG

Process Integration and Design 
Optimization – What is it?
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motor specification

JMAG Analytical Model
Interior Permanent Magnet Motor (IPM motor)

Implanted magnet 
three-phase synchronism motor
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Optimus Automation

OndertitelTarget: Multi-Objective Optimization
Maximize: Salient ratio of Inductance
Minimize : Cogging Torque

Constraints
Max Stress upper limit : 88 MPa
Torque lower limit : 3.8 Nm

Design variable
node1_A, node1_R 
node2_A, node2_R
node3_A, node3_R 
node4_A, node4_R 
magnet_L
magnet_R
magnet_U

Optimization
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Results – Design of Experiments 

Ondertitel
MOO

cogging torque
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Density of magnetic flux of Optimal Designs

14

1 6

21

Significant
10% or more 
improvement

from the 
starting design
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Ready for Questions
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