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Who is Bob Deragisch (a brief bio)
Bob Deragisch is employed by Parker Aerospace (over 35 years), and is currently the Aerospace Group’s Director of 
Engineering and Infrastructure Services.  In addition, Bob is the Enterprise Architect for the Group, responsible for acquisition, 
implementation, deployment and support of all engineering tools and processes, and integration of all business systems, 
across the $US 2.3 billion operating segment of Parker-Hannifin.  

Bob is also the director of eBusiness initiatives for the Group, with an emphasis on collaboration with customers, suppliers, and 
partners.  

Bob received his Master of Arts in Organizational Leadership from Chapman University in California, after his undergraduate 
work in Math, Physics, Computer Science, and Organizational Development.  

In April, 2014, Bob was elected President of COE, the independent user group of Dassault Systèmes solutions in North 
America.  That same week, Bob was also honored to be awarded membership in the COE College of Fellows.  

Bob received the CAD Society “Joe Greco Community Award” in 2015 for ongoing efforts to drive real benefits to the COE 
organization through interaction with other CAD user communities.

Bob is also a founding member of ASSESS (Analysis, Simulation & System Engineering Software Strategy), focused on 
“Expanding the use and benefit of Model Based Simulation, Analysis and Systems Engineering”.  See the ASSESS home on 
Linkedin for more information. 

Married for over 37 years, Bob and Debbie live approximately 5 miles from the home where Bob grew up in Orange County, 
California. They have two grown children – an airline pilot and a high school teacher – an incredible grandson and brand new 
(2 months old) beautiful granddaughter. 
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Parker Hannifin Corporation

Corporate headquarters • Cleveland, Ohio
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Parker Hannifin Corporation

A worldwide, diversified manufacturer of motion 
and control technologies and systems

• Centrally led, decentralized company

• Broad market exposure

• 323 facilities  

• 57,500 employees

Updated 03/23/15



Financial strength
• Fortune 300
• Dividend payout to shareholders 

increased each year since 1957
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Updated 06/29/15



The Parker brand promise
Parker Hannifin is the global leader 

in motion and control technologies, 

partnering with its customers to 

increase their productivity

and profitability.
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Partnering Productivity

Profitability

Promise
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Parker’s Win strategy

Goals #1 Premier
Customer Service

Financial
Performance

Profitable
Growth

S
T
R
A
T
E
G
I
E
S

Internal

Acquisitions Globalization
 Quality products on time

 Value added services

 Best systems-PHconnect

 Suppliers  STRATEGIC
PROCUREMENT

 Operation  LEAN

 Customers  STRATEGIC
PRICING

 European initiatives



 Innovative products

 Systems solutions

 Strong distribution

Vision The #1 Motion & Control Company

Empowered Employees



Parker Aerospace



Global leader in flight control, hydraulic, fuel and 
inerting, fluid conveyance, thermal management, and 
engine systems and components

• $2.2 billion in annual sales

• 6,100 employees

• Seven divisions, 46 worldwide locations

Parker Aerospace
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Updated 08/04/15



Fiscal year 2014: 07/01/13 – 06/30/14

Our markets, a balanced portfolio
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3%
Power generation

11%
General & business aviation

12%
Regional jets & commuter transport

19%
Large commercial transports

17%
Military fixed-wing aircraft

12%
Helicopters

26%
Engines



Our business split
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67%
Commercial

33%
Military

Business strength and stability based on a diverse portfolio

66%
OEM

34%
MRO

Fiscal year 2014: 07/01/13 – 06/30/14



Fiscal year 2014: 07/01/13 – 06/30/14

Parker Aerospace: a broad range 
of system technologies
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22%
Engine & thermal management

10%
Fluid conveyance

31%
Flight controls

20%
Hydraulics

17%
Fuel & inerting

Synergy of technologies, experienced solutions provider



Flight controlFlight control

Flight control

Broad systems knowledge & experience
Sharing best solutions across all platforms
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Inerting

Pumps

Gauging management

Reservoirs

Fuel spray nozzles
Manifolds & pigtails

Reservoirs

Pumps

Primary/secondary
flight control actuators

Valves

Trim  actuation

Control electronics & 
software

Pneumatics

Servovalves

Flight control computers

High-lift actuation
Surface-position sensors

Filters

Accumulators

Thrust reverser actuators

Engine build unit

Heat exchangers

Ground service equipment

Cockpit controls

Valves

Control electronics & software

Fluid conveyance

Flight control

Hydraulic

Engine

Fuel & inerting

Thermal management

Heat management
Pumps
Control electronics 
& software

Control electronics 
& software

Wheels & brakes



Engineering Centers, Americas
Everett, Washington
Fort Worth, Texas
Irvine, California
Montreal, Canada
Portsmouth, New Hampshire
São José dos Campos, Brazil

Engineering Centers, Europe
Bremen, Germany
Bristol, England,
Derby, England
Moscow, Russia
Toulouse, France 
Wiesbaden, Germany

Worldwide divisions and facilities
A global organization
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 Aircraft Wheel & Brake
Avon, Ohio
Guaymas, Mexico

 Control Systems
Dublin, Georgia
Irvine, California
Ogden, Utah
Xi’an, China 

 Customer Support Operations
Irvine, California - HQ

 Fluid Systems
Elyria, Ohio
Guaymas, Mexico
Hauppauge, New York
Irvine, California
Naples, Florida
Nanjing, China
Tolleson, Arizona

 Gas Turbine Fuel Systems
Clyde, New York
Devens, Massachusetts
Liberty Lake, Washington
Mentor, Ohio

 Hydraulic Systems
Kalamazoo, Michigan
Nanjing, China
Wiesbaden, Germany    

 PowerGen
Moncks Corner, South Carolina

 Stratoflex Products
Apodaca, Mexico
Camarillo, California
Fort Worth, Texas
Jacksonville, Florida

Engineering Centers, Asia
Bangalore, India
Komsomolsk, Russia
Nagoya, Japan
Shanghai, China

Manufacturing Operations



Use or disclosure of data contained on this sheet is subject to the restrictions on the title page of this presentationUse or disclosure of data contained on this sheet is subject to the restrictions on the page at the end of this presentation

Customer Service Centers, Asia

Singapore

Kuala Lumpur, Malaysia
Xi’an, China

Worldwide customer service centers
Strategic locations for lower cost, faster service
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Repair Administration Center
Saó Jose dos Campos, Brazil

Customer Support Headquarters

Irvine, California

Forward Stock & Support Center
Dubai, United Arab Emirates

Repair Administration Center
Beijing, China

Customer Service Centers, Americas
Camarillo, California
Devens, Massachusetts
Dublin, Georgia
Elyria, Ohio
Fort Worth, Texas
Glendale, Arizona
Hauppauge, New York
Irvine, California
Kalamazoo, Michigan
Naples, Florida

Customer Service Center, Europe 
Wiesbaden, Germany

Australia
Belgium
Finland
France
Germany
Greece
Italy
Japan
Korea

Netherlands
Saudi Arabia
Singapore
Switzerland
Taiwan
Turkey
United Kingdom
United Sates

MRO Licensing Centers



Airbus
A380
Airbus
A380
Airbus
A380

Commercial airframe systems experience
Industry leadership, extensive pedigree
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1994     1995     1996   1997    1998     1999     2000    2001    2002    2003    2004    2005   2006     2007     2008    2009 2010    2011    2012

Bombardier
Global Express
Bombardier
Global Express
Bombardier
Global Express

Bombardier
Dash 8/Q 400
Bombardier
Dash 8/Q 400
Bombardier
Dash 8/Q 400

Airbus
A340-500/600
Airbus
A340-500/600
Airbus
A340-500/600

Bombardier
CRJ-700/900
Bombardier
CRJ-700/900
Bombardier
CRJ-700/900

Raytheon
Horizon
Raytheon
Horizon
Raytheon
Horizon

Bombardier
BD-100
Bombardier
BD-100
Bombardier
BD-100

Embraer
ERJ-170/190
Embraer
ERJ-170/190
Embraer
ERJ-170/190

Dassault
Falcon 7X
Dassault
Falcon 7X
Dassault
Falcon 7X

AVIC I
ARJ21
AVIC I
ARJ21
AVIC I
ARJ21

Sukhoi
Superjet 100
Sukhoi
Superjet 100
Sukhoi
Superjet 100

Bombardier
LJ85
Bombardier
LJ85
Bombardier
LJ85

Embraer
VLJ & LJ
Embraer
VLJ & LJ
Embraer
VLJ & LJ

Mitsubishi
Regional Jet
Mitsubishi
Regional Jet
Mitsubishi
Regional Jet

Embraer 
Legacy
Embraer 
Legacy
Embraer 
Legacy

Gulfstream
G650
Gulfstream
G650
Gulfstream
G650

Bombardier
CSeries
Bombardier
CSeries
Bombardier
CSeries

COMAC
C919
COMAC
C919
COMAC
C919

Airbus
A350 XWB
Airbus
A350 XWB
Airbus
A350 XWB

Unmatched pedigree

Bombardier
G7000/8000
Bombardier
G7000/8000
Bombardier
G7000/8000

SYSTEMS

Flight control
Fluid 
conveyance Fuel Hydraulic Inerting

Thermal 
management



Military airframe systems experience
Partnered with industry leaders
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SYSTEMS

Flight control
Fluid conveyance

Fuel Hydraulic Inerting
Thermal 
management

2000        2001         2002         2003        2004         2005         2006        2007         2008        2009        2010        2011        2012

Lockheed 
Martin  RATTLRS
Lockheed 
Martin  RATTLRS
Lockheed 
Martin  RATTLRS

Boeing
C-17ER
Boeing
C-17ER
Boeing
C-17ER

Raytheon 
ASTOR
Raytheon 
ASTOR
Raytheon 
ASTOR

Lockheed 
Martin  F-35
Lockheed 
Martin  F-35
Lockheed 
Martin  F-35
Lockheed 
Martin  F-35
Lockheed 
Martin  F-35

Systems experience, 
affordability, reliability

Airbus A400MAirbus A400MAirbus A400M Boeing
P-8A
Boeing
P-8A
Boeing
P-8A

Northrop 
Grumman X-47A
Northrop 
Grumman X-47A
Northrop 
Grumman X-47A

Boeing 
X-45
Boeing 
X-45
Boeing 
X-45

Lockheed 
Martin  P-175
Lockheed 
Martin  P-175
Lockheed 
Martin  P-175

Northrop 
Grumman 
Global Hawk

Northrop 
Grumman 
Global Hawk

Northrop 
Grumman 
Global Hawk

Northrop 
Grumman 
BAMS

Northrop 
Grumman 
BAMS

Northrop 
Grumman 
BAMS



Common, standardized, model-driven 
processes and functions

• Program 
management

• Engineering

• Supply chain 
management

• Quality

All on a foundation of LEAN



Parker Aerospace engineers
Engineering is a core competency
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43%

System architecture
Material science
Embedded software
Verification/validation
Thermal design
Reliability/maintainabilityB

R
O

A
D

 S
K

IL
LS

E
T

S

of our exempt 
workforce are 
engineers.



1920 1930 1940 1950

Engineering highlights
A brief history of Parker Aerospace's engineering accomplishments

1927
The Spirit of St. Louis

1920s & ’30s
The growing 
aerospace industry

Ram air turbine 
pump for 
Curtis NC-4

Liberty main engine crank shaft

Fuel 
primer

Army/Navy standard fitting

GE1-16 oil pump

DC-3 
deicer pump

Lycoming VO 
engine gerotor

B-52 level 
control valve



Engineering highlights
A brief history of Parker Aerospace's engineering accomplishments

1969 & 1972
Parker goes to the moon

1970s
Inerting systems

1970
Apollo 13 crisis

1975
Parker goes to Mars

1970s
Medical pump 
breakthroughs

1960 1970 1980

J-79 exhaust nozzle actuator

Electra
servoactuator

727 fuel 
jettison valve

707 rudder power 
control unit

Douglas DC-10 
fuel gauging 
system

A310 AC motor 
pump

CFM56 fuel nozzle

767 outboard 
aileron 

servoactuator

General Electric J-79

SR-71 inlet spike actuator

TF39 fuel 
nozzles

B-2 aerial refueling 
receptacle

AH-64 wheels 
& brakes

AH-64 actuator

T700 fuel nozzles

UH-1 transmission 
lubrication pump

Piper Malibu 
wheel & brake

1C64-1 fuel pump

Canadair CL-600 
aileron power 
control unit

Pratt & Whitney 
PW100 PW100 fuel nozzle

Dash 6 accumulator

Continental 10-520-B

F27 fuel pump



Engineering highlights
A brief history of Parker Aerospace's engineering accomplishments

1990
Air Force One

2000 - present
High-temperature electronics

2000 - 2010
Superior aircraft engine 
feed pumps and controls

2010
Jam-tolerant actuators

2001 - 2003
Inerting systems evolution

2010
Composite fans and 
shrouds for electric motors

2012
Complete flight control 
system integration testing

Global Express 
horizontal stabilizer 
trim actuator

777 rudder power 
control unit

V-22 fuel transfer 
pump

Super 31 
cartridge/canister 
fuel pump

Gulfstream V 
reservoir

LHTEC T800

EMB-120 
power 

control unit

F-22 flight control actuator
C-17 fly-by-wire flight 
control module

MD-11 fuel management 
system

1990 2000 2010



Lean Product Development (LPD) 



Meeting Customers’ Needs through Innovation

 More electric aircraft

 Flight control systems

 Fuel cell systems

 Fuel tank inerting 
systems

 Hydraulic systems

 Thermal management 
systems



Growing trends impacting aerospace
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Emerging market 
air traffic growth

Department of 
Defense budget

Aftermarket and 
services

Energy & 
environment

Technological 
advances

Global support

Mods and upgrades

Fewer new programs

• More electric
• Thermal 

management
• Intelligent power 

management
• Fly-by-wire flight 

controls
• Fuel cells
• System integration
• Fuel tank inerting

Energy-optimized 
aircraft

Asset  management



Inceptor interface modules (IIMs)
• Central hydraulic power
• Data concentrator
• Flight deck to PFCC interface

Remote electronics units (REUs)
• Single REU for each primary actuator or
• Dual-channel REU plus motor controller circuits

Motor control electronics (MCEs)
• Flaps control
• HSTA control
• EBHA control

Alternate flight control unit (AFCU) 
Provides independent “stick to surface” control path

• Controls all primary surfaces
• Contains simplified control laws
• Allows for trimming in each axis

Fly-by-wire flight control systems
Latest control systems electronics technologies

28

Number-one supplier in the market



Flight Control Systems Integration Labs
Only Supplier to Offer this Capability

Integrating cockpit controls, electronics, and actuation

Features
 Fly-by-wire, 

stick-to-surface
 Fully integrated
 First supplier in 

history to provide 
aircraft flight 
control integration

Benefits
 Reduces cost
 Reduces 

development time
 Reduces overall risk



Multi-function Fuel Cell System

“We want to make our 
aircraft even more 
efficient, cleaner, and 
quieter.”

Tom Enders
President and CEO, Airbus

“We want to make our 
aircraft even more 
efficient, cleaner, and 
quieter.”

Tom Enders
President and CEO, Airbus

Airbus is fully committed 
to the fuel cell technology 
as a key contributor to 
achieve the ACARE* 2020 
goals

Airbus is fully committed 
to the fuel cell technology 
as a key contributor to 
achieve the ACARE* 2020 
goals

-80% 
NOx

emissions

-50% 
CO2

emissions

-50% 
Fuel 

consumptions

-50% 
Noise 

emissions

-80% 
NOx

emissions

-50% 
CO2

emissions

-50% 
Fuel 

consumptions

-50% 
Noise 

emissions

*Advisory Council for Aeronautics Research in Europe



Hydrogen-supplied fuel cell
Fuel & CO2
Reduced fuel burn                                   
= lower CO2 emissions
No pollutants
(HC, NOx, CO, SO2)                        
Less noise

Multi-function fuel cell system
Replaces and supports multiple functions

31

Batteries Emergency 
power

Ground support 
equipment

Water refilling truck

Auxiliary power
Auxiliary power



Serving the world’s aerospace leaders
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Our customers
• Are the most important people in our business.
• Are not dependent on us–we are dependent on them.
• Are not interruptions of our work–they are the purpose of it.
• Do us a favor when they call–we are not doing them a favor 

by serving them.
• Are a part of our business–not outsiders.
• Are not cold statistics–they are flesh-and-blood human 

beings with feelings and emotions like our own.
• Are not there to argue or match wits with.
• Bring us their wants–it is our job to fulfill those wants.
• Are deserving of the most courteous and attentive 

treatment we can give them.
• Are the lifeblood of our business.

Customers are central
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Parker Aerospace
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Leveraging partnerships
• Up an down the supply chain
• None of us can do it alone
• MBSE is how we communicate



How to collaborate – one opinion
• In a word…



Standards – our way forward

•Where we have come – the foundation
–Document management
–CAD management
–Workflow
–BOM management
–Change management

Vault, 
Workflow, CAD, 

Structure, 
Change



One example of evolving standards…

CATIA V5, .PDF

200,000
2,000,000

Paper Vault  - Document Management

20,000

Paper Vault – Document 
Management PDM – Document Management PLM- Document Management

1980’s 1990’s 2000’s 2010’s

AutoCAD, CCD, 
CATIA V4, Pro/E…

20,000,000

CATIA V5, V6, 
.3DPDF, JT, NX, 
CREO, SW, 
Inventor…



Dynamic System Modeling

MATLAB / Simulink

VR Simulation?

AMESim

Dynamic System Modeling

Mount Bolt on Face Plate

Align Flange to Surface B

Animation

Mount Bolt on Face Plate

Align Flange to Surface B

Mount Bolt on Face Plate

Align Flange to Surface B

AnimationAnimation

Digital ManufacturingDigital Mockup Visualization Modelling Requirements Modelling

Kinematic Modelling & Simulation Finite Element Analysis SW / FW Modelling Product / Portfolio 
Modeling

Ideation
Develop 
Concept Design Test Produce

Maintain & 
Support

Retire & 
Dispose

Validation & Verification Program Management

Integration: Processes and workflow management
Alignment: with Engineering, Manufacturing and Service After Sales

Model Driven Development – Today’s Challenge, Tomorrow’s Opportunity
Tools and data are distributed across the extended enterprise in many different systems

SCADE / ArtisanANSYS / Nastran…CATIA

ENOVIA SOLUMINA

ENOVIA PRISM, MSPS, ENOVIA

DOORS, ENOVIALMS
SpaceClaim

Plethora



MBSE│ Objectives

Virtual Test



Without a Roadmap, with no standards, this led to….



Where we are now

–Program management
–xBOM management
–Proposal management
–Loosely coupled 
–Data management

Program, XBOM, 
Proposal, Data

Vault, Workflow, 
CAD, Structure, 

Change



Where we ‘NEED TO GO’

–Systems management
–ALM
–Federated between companies
–BOM evolution management
–BOS – Bill of Substance
–Resource loaded schedules
–Earned value management

Systems, ALM, 
Federation, BOM 

evolution, IMS, EVM

Program, XBOM, 
Proposal, Data

Vault, Workflow, 
CAD, Structure, 

Change
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In a word (okay, an acronym)

Functional Mockup Interface



FMI – Why it matters

Special thanks to 

Dr. John Batteh
Vice President - Engineering Services, Modelon Inc.

Mr. Edward Ladzinski
Owner, Ladzinksi Consulting

For educating ME on FMI!



Coexistence
• Multiple tools are a reality
• Standards-based modeling (Modelica, SysML) and toolchain (FMI) bring value to end user and to the 

business
– More models

– More users

– NOT more budget

• FMI enables new MBSE workflows
– Couple models in new ways

– Deploy models across multiple platforms

• It’s NOT about translation to a neutral format (STEP)!

FMI can help us get there



MBSE – a Perspective



Why FMI?

• Due to different applications, models of a system often have to be 
developed using different programs (modeling and simulation 
environments).
– In order to simulate the system, the different programs must somehow interact with 

each other.

• The system integrator must cope with simulation environments from many 
suppliers.

• This makes model exchange a necessity. No current standardized 
interface.

• Even though Modelica & SysML are “tool independent”
– These cannot be used as a standardized interface for model exchange
– Not all tools use as the same language!



Proposed solution
• FMI!
As a universal solution to this problem, the Functional Mockup 
Interface (FMI) was developed by MODELISAR, and is now maintained 
by the Modelica Association

 From here

To here 




Regardless of the tools (if compatible!)
• Combine different modeling platforms for coherent simulation

– Physical models, 1D-3D

– Controls 



Model deployment





History of FMI
• FMI for model exchange V 1.0 released in Q1 2010
• FMI for co-simulation V 1.0 released in Q4 2010
• First beta-version of unified FMI V 2.0 in Q4 2011
• Stewardship of FMI-standard transferred from Modelsar EU-project to 

Modelica association: 2012
• Release of FMI 2.0 in July 2014

– Ongoing implementation by at least 8 tools with intensive cross-testing ongoing

– Most Major FMI tools support FMI 2.0 by Q1 2015



The following modeling and simulation environments 
support or plan to support FMI (alphabetical list):

Compatibility Table
Generated on 2015-08-20 09:01 UTC

https://www.fmi-standard.org/tools























Note, the information above is provided without any guarantee. Please, contact the respective tool provider for 
more information. 

Adams® is a registered trademark of MSC Software Corporation
AMESim® is a registered trademark of LMS IMAGINE S.A. (now Siemens)
ASim - AUTOSAR Simulation® is a registered trademark of Dassault Systèmes
CarMaker® is a trademark of IPG Automotive GmbH
CATIA® is a registered trademark of Dassault Systèmes
ControlBuild® is a registered trademark of Dassault Systèmes
Cybernetica®, CENIT and ModelFit are trademarks of Cybernetica AS
dSPACE, SCALEXIO®, VEOS® SYNECT® and TargetLink® are registered trademarks of dSPACE GmbH
Dymola® is a registered trademark of Dassault Systèmes
IBM® Rational® Rhapsody® is a registered trademark of the International Business Machines Corporation
LabVIEW® is a trademark of National Instruments
MapleSim® is a trademark of Waterloo Maple Inc.
MATLAB® Simulink® and Stateflow® are registered trademarks of The MathWorks Inc.
Modelica® is a registered trademark of the Modelica Association
QTronic® is a registered trademark of QTronic GmbH
RecurDyn is a registered trademark of FunctionBay Inc.
Silver® is a trademark of QTronic® GmbH
SIMPACK® is a trademark of SIMPACK AG
SimulationX® is a registered trademark of ITI GmbH
TISC® is a registered trademark of TLK Thermo GmbH
VeriStand® is a trademark of National Instruments
xMOD™ is a registred trademark of IFP Energies nouvelles



Visit https://www.fmi-standard.org/ for more information!



Conclusions

• FMI provides a tool independent standard to support both model 
exchange and co-simulation of dynamic models
– Original development of standard part of EU-funded MODELISAR project led 

and initiated by Daimler

– First version FMI 1.0 published in 2010

• FMI currently supported by over 50 tools (see www.fmi-standard.org
for most up to date list)
– Active development as Modelica Association project

• FMI 2.0 brings additional functionality to FMI standard




