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VIEW

Monday Tuesday Wednesday Thursday
September 26 September 27 September 28 September 29
7:00 a.m. — 5:00 p.m. 7:00 a.m. — 5:00 p.m. 7:00 a.m. — 12:00 p.m.
Registration Registration Registration
7:00 - 8:00 a.m. 7:00 - 8:00 a.m. 7:00 - 8:00 a.m.
Breakfast Breakfast Breakfast
8:00 - 9:40 am. 8:00 - 9:40 am. Risi:ggs;i;(is{?én ;
Regulatory Issues related to MAC Alternative Refrigerant Systems Alternative MAC Systems
9:40 — 10:00 a.m.
Break
9:40 — 10:00 a.m. Sponsored by 9:40 — 10:00 a.m.
Break Break
DYTECH
10:00 - 11:30 a.m. 10:00 - 11:30 a.m. 10:00 - 11:30 a.m.
MAC Fuel Consumption and MAC Systems for Hybrid and MAC Components
1:00 — 5:00 p.m. New Refrigerant Systems Electric Vehicles
Registration
12:00 — 1:30 p.m. 12:00 — 1:30 p.m. 12:00 — 1:30 p.m.
Lunch Lunch Lunch
12:00 — 3:00 p.m. 12:00 — 3:00 p.m. 12:00 — 3:00 p.m.
Ride ‘n Drive Ride ‘n Drive Ride ‘n Drive
3:00 - 5:30 p.m. %33' ;i(g%g(’; 3:00 - 5:00 p.m.
ICCC Standards Meeting MAC Fuel Consumption OEM Meeting
6:00 — 7:00 p.m.
6:00 — 7:00 p.m. Reception
Welcome Reception Sponsored by

Technical Sessions
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No Audio or Video recording of presentations is permitted, except by SAE.
Please turn off cell phones and pagers before entering technical session rooms.
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Dear Symposium Participant,

| would like to welcome you to the 2011 Alternative Refrigerant and System Efficiency
Symposium. It’s been over a year since we last meet in Arizona and a lot of things have
happened. The search for a global replacement refrigerant for HFC-134a has been complex,
costly, and may not be over.

If you remember last year, at the request of regulatory agencies, the SAE ICCSC conducted
an International Work Shop activity during the Phoenix ARSES July meeting. The purpose
was to determine if it was possible to establish an industry standard that can be used to
identify increased load on a vehicle’s engine due to air conditioner usage. This might be used
to provide incentives for improved vehicle fuel efficiency and reduced CO, emissions. Today,
there appears to be no interest to commonize global methods for determining the impact of
Mobile Air Conditioning on vehicle fuel consumption. It remains an open issue as to how the
industry will address MAC system energy use.

The SAE Interior Climate Control Standards Committee has over 50 published documents
covering MAC systems. Experience indicates that we must re-visit some of the documents on
an on-going basis to provide current information and new requirements. To do so, we will need
your help and support.

With the current list of SNAP refrigerants and cost differentials available to consumers, the
potential hazard of R-1234yf systems becoming contaminated is very real. This will repeat the
MAC system and equipment contamination issues the industry experienced during the
CFC-12 to HFC-134a transition. Current SAE Standards have addressed mandatory refrigerant
identification on certain R-1234yf recovery equipment. However, this does not address the
issue of recovery equipment in use “worldwide” in the service industry.

The question of “range” is a major issue for electric and hybrid vehicles and the MAC energy
requirements have a huge impact on the range of these vehicles. The potential of reduced
MAC system cooling performance to improve range may be the next challenge in keeping the
consumer satisfied.

| hope that you are more informed on the issues that are still at hand and the new challenges
this industry has once the symposium concludes.

“rnor) O

Ward Atkinson

SAE 2011 Alternative Refrigerant and System Efficiency Symposium
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Emergency Hotline
1-800-581-9295

SAE International Board
of Directors
Officers for 2011

Richard E. Kleine, EdD
2011 President
Cummins Inc.

Charla K. Wise
SAE Vice President Aerospace
(Retired) Lockheed Martin Corporation

Mircea Gradu, PhD
SAE Vice President Automotive
Chrysler Group LLC

Bharat S. Vedak
SAE Vice President Commercial Vehicle
John Deere

Carol A. Story
Treasurer
(Retired) Navistar

Ronald G. Rath
Assistant Treasurer
Marx Consulting Group LLC

David L. Schutt
Secretary
SAE Chief Executive Officer

Hours of Operation

Registration
The Mesquite Room
Monday, September 26
1:00 - 5:00 p.m.

Tuesday — Wednesday,
September 27-28

7:00 a.m. - 5:00 p.m.

Thursday, September 29
7:00 a.m. - 12:00 p.m.

Lanyards
Sponsored by

General Information

Business Center/High Speed
Wireless Internet

Xona Resort Suites offers
High Speed Wireless Internet
throughout the entire property.
The Business Center offers high-
speed Internet connections, as
well as access to fax machines
and copiers.

Visteon-

SAE International

World Headquarters

400 Commonwealth Drive
Warrendale, PA 15096-0001 USA
Phone: 1-724-776-4841

Fax: 1-724-776-0790

Customer Service
1-877-606-7323

(toll free U.S. and Canada)
1-724-776-4970
WWW.Sae.org
customerservice@sae.org

Automotive Headquarters
755 W. Big Beaver Rd.

Troy, MI 48084

Phone: 1-248-273-2455

Fax: 1-248-273-2494

SAE 2011 Engineering Meetings Board

Chairperson
Dr. Kamran Rokhsaz
Wichita State University

Vice Chairperson
Dr. Volker Sick
University of Michigan-Ann Arbor

Past Chairperson
Dr. Walter W. Olson
University of Toledo

Members

Air and Space Group (ASG) Chair
H. Robert (Bob) Welge

Robert’s Engineering Development

Land and Sea Group (LSG) Chair
Cornelius N. Opris
Caterpillar Inc.

Service Technology Program
Committee (STPC) Chair
Shuvo Bhattacharjee
ETAS Inc.

Sustainable Development Program
Committee (SDPC) Chair
Stephen Landes

Retired

Technical Quality Response Team (TQRT) Chair
Dr. Pranab Saha, PE
Kolano and Saha Engineers, Inc.

Members-at-Large
Joseph J. Barkai

IDC Manufacturing Insights
Joe Barkai

IDC Manufacturing Insights

Prof. Bernard J. Challen
Shoreham Services

Wei-Jian Han, Ph.D.
Ford Motor Company

Alain P. Jablonowski
Robert Bosch LLC

Patrick Leteinturier
Infineon Technologies AG

James C. Miller
Deere & Company

Gerald S. Shoemaker
Cessna Aircraft Company

Prof. Richard K. Stobart
Loughborough University

Arnold A. Taube, PE
Deere & Company

Dr. Kamal Kishore C. Vora
ARAI Academy

Secretary
Patti Kreh
SAE International
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Special Events

Ride ‘n Drive Program
The following are requirements for

those planning on participating in the

formal Ride ‘n Drive event:

® Pre-registration is required for the

formal Ride ‘n Drive. Participation
is based on vehicle availability.
Cars will be filled on a first-come,
first-serve basis.

e Participation is required each
day when you are assigned to a
vehicle. This ensures accuracy

for the evaluation of the vehicles.
PARTICIPANTS SHOULD NOT
REGISTER IF THEY WILL NOT BE
AVAILABLE ALL THREE DAYS.

¢ Formal Ride ‘n Drive participants
MUST wear slacks and a short
sleeved shirt. No shorts will be
allowed.

¢ All participants must sign a liability

waiver.

¢ Drivers must show a valid Driver’s
License.

Breakfast

Catalina/Santa Cruz/Sonoran/
Pavilion Patio Rooms

Tuesday — Thursday,
September 27-29

7:00 - 8:00 a.m.

Break - AM
Pavilion Patio

Tuesday — Thursday,
September 27-29

9:40 - 10:00 a.m.

Lunch

Catalina/Santa Cruz/Sonoran/
Pavilion Patio Rooms

Tuesday — Thursday,
September 27-29

12:00 - 1:30 p.m.

Reception - Welcome
The Pavilion Patio
Tuesday, September 27
6:00 - 7:00 p.m.

Reception - Evening
The Pavilion Patio
Wednesday, September 28
6:00 — 7:00 p.m.

Wednesday Break
Sponsored by

A =M OTIVE

DYTFCH

DYNAMIC FLUID TECHNOLOGIES

Wednesday Reception
Sponsored by

SAE 2011 Alternative Refrigerant and System Efficiency Symposium 5




FLOOR PLAN

Welcome to XONA Resort Suites

4 ———y e L Main Enfrance YT — - ey ]

7 The Fairmont Scottsdale

Casita 1 Casita 5 Casita 9 Casita 13
1001-1003 1056-1059 1098-1110 1147-1158
2001-2007 2053-2060 2098-2110 2147-2158
3001-3009 3052-3061 3098-3110 Casita 14

Casita 2 Casita 6 Casita 10 1159-1170
1014-1024 1062-1068 1111-1122 2159-2170
2014-2024 2062-2068 2111-2122 T
3014-3024 3062-3070 3111-3122 é BLZ”NQ:

Casita 3 Casita 7 Casita 11 ead
1026-1037 1074-1085 1123-1134
2026-2037 2074-2085 2123-2134
3026-3037 3074-3085 3123-3134

Casita 4 Casita 8 Casita 12
1038-1049 1086-1097 1135-1146
2038-2049 2086-2097 2135-2146

3038-3049 3086-3097
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ORGANIZERS

Ward Atkinson
VCCQC, Inc.
President

Sun Test Engineering

Ward Atkinson retired in 1981 from
General Motors, Chevrolet Engineering
after 30 years of service.

As staff engineer at Chevrolet Engineering he was
responsible for divisional and corporate development
activities including electrical, engine cooling, heating,
ventilation and air conditioning systems for passenger cars
and light trucks.

After retiring from Chevrolet he established Sun Test
Engineering and has provided consulting services to
the automobile industry through this Scottsdale
Arizona Company.

As an SAE International member for 56 years and
voluntary chairman of the SAE Interior Climate Control
Standards Committee has been responsible for
development of over 40 SAE Standards, including the
air-conditioning documents identified in the U.S. Clean Air
Act. The ICCC committee received the U.S. Environmental
Protection Agency (EPA) 2003 Climate Protection Award.

In 1998 was awarded the Arch T, Colwell Cooperative
Engineering Medal in leadership of the SAE Interior
Climate Control Standards Commiittee.

Received in 1979 and 1991, SAE Technical Board
Certificate Of Appreciation and “Outstanding Contribution
Award” in 2009.

Since 1991 he has been a member to the United Nations,
Montreal Protocol Technical Option Committee for mobile
air-conditioning including technical support to the UNEP
Fund and World Bank. As a contributor to the UNEP
Intergovernmental Panel on Climate Change, in 2007 this
group was awarded the Nobel Peace Prize.

In 1990 he received the EPA “Stratospheric Ozone
Protection Award” and in 1997 received the EPA
“Stratospheric Ozone Protection Best of the Best Award”.

Since 1990 has been Technical Advisor to MACS Worldwide
(Mobile Air Conditioning Society) and has been responsible
for various technical activities including the Certification
Training Manual for servicing mobile air conditioning
systems, (Requirement in US EPA Clean Air Act) and other
training docu—ments and informational reports.

Mr. Atkinson has authored 6 SAE Technical papers and
various other technical papers including presentations

on mobile air conditioning issues, at SAE Congress,

Asia Pacific Conference, China and various U.S. EPA
sponsored Conferences and MAC Summits in Asia,
Europe and the United States. He has been the developer
and organizer of this symposium for the last 12 years.

William Hill
Consultant, HVAC Technical Specialist
MACRAE, LLC

Mr. Hill is self-employed, consulting

in the area of HVAC systems. Heis a
technical advisor to Creative Thermal
Solutions. He is the Co-Chair of the
Interior Climate Control Committee and
has helped to organize the Alternative Refrigerant System
Symposium in Phoenix for the past six years. He chaired
the SAE Thermal Committee from 2003-2005 and the SAE
Vehicle Thermal Management Symposium [VTMS] during
this time. He has chaired five major SAE Cooperative
Research Programs over the last 9 years. He has been

a session chair for the Climate Control Sessions at SAE
Congress for the last 12 years. Mr. Hill has sponsored
numerous standards and written twelve SAE papers over
the years. He retired from General Motors Corporation

in 2009 and has extensive experience in automotive
Heating, Ventilation, and Air Conditioning [HVAC]. He
worked for a number of divisions of General Motors from
1968 to 2009, finishing as a Technical Fellow in the HVAC
area. He also worked for Zexel Corporation [a Japanese
HVAC component manufacturer] for five years during this
time. He received the SAE Forest R. McFarland Award in
2007. He was an SAE Industrial Lecturer in 1997-98. He
received the EPA Climate Protection award in 2005 and
again in 2008. He was a Runner-up for SAE Environmental
Excellence in Transportation award and received the GM
Research Most Valuable Colleague Award in 2008 as
well. He has been a judge at Future Truck and Future Car
events sponsored by the US Department of Energy as
part of the PNGV program. He has 12 patents or patents
pending in the HVAC area.

SAE 2011 Alternative Refrigerant and System Efficiency Symposium
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MONDAY
September 26, 2011
Mesquite Room

1:00 - 5:00 p.m.
Registration

TUESDAY
September 27, 2011
Pavilion Room

7:00 a.m. — 5:00 p.m.
Registration

7:00 — 8:00 a.m.
Breakfast

8:00 a.m.

Welcome and Opening Remarks
Ward J. Atkinson, Sun Test Engineering

8:10 a.m.
Design Criteria for Future Mobile Air Conditioning (MAC)

Systems Satisfying Future Global Environmental Regulations
Stephen Andersen, IGSD

8:30 a.m.
EPA Updates on Alternative Refrigerants and MVAC Servicing

Yaidi Cancel, Brian J. Nelson, US Environmental Protection Agency

8:50 a.m.
Update on California’s Regulatory Activities to Mitigate

Greenhouse Gas Emissions from Mobile Air Conditioning
Tao Zhan, Leela Rao, California Air Resources Board

9:710 a.m.
Q&A

For all regulators in previous presentations

9:40 a.m.
BREAK

10:00 a.m.
MAC Fuel Efficiency Test Procedure for Certification Purpose -

ACEA Approach
Peter Kunze, ACEA

10:30 a.m.

Benefits and Challenges of Heat Pump Systems
Markus Wawzyniak, Behr GmbH & Co. KG

11:00 a.m.

Impact of Low Refrigerant Charge on Energy Consumption of
the MAC System and its Associated

Erik P. Huyghe, Bradley R. Brodie, DENSO International America Inc.

8 SAE 2011 Alternative Refrigerant and System Efficiency Symposium



11:30 a.m.

Test Method for Determining the Annualized Fuel
Kenneth Porrett, General Motors Company

12:00 - 1:30 p.m.
Lunch

12:00 - 3:00 p.m.
Ride ‘n Drive

3:00 - 5:30 p.m.
ICCC Standards Meeting

6:00 — 7:00 p.m.
Welcome Reception

TUESDAY
September 27, 2011
Pavilion Room
(continued)

7:00 a.m. —5:00 p.m.
Registration

7:00 - 8:00 a.m.
Breakfast

8:00 a.m.

Integrated Thermal Management Systems for Vehicles
Hans E H Fernqvist, Volvo Car Corporation

8:30 a.m.
Efficient Climate System using R1234yf

Florian Wieschollek, Visteon Deutschland GmbH; John J. Meyer, Visteon Climate Control

9:00 a.m.

Recent Experiences in MAC System Development
Enrique Peral, Renault

9:40 a.m. mmvg

BREAK Sponsoredby DY TFCH

DYNAMIC FLUID TECHNOLOGIES

WEDNESDAY
September 28, 2011
Pavilion Room

SAE 2011 Alternative Refrigerant and System Efficiency Symposium 9
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WEDNESDAY
September 28, 2011
(continued)

10:00 a.m.

Alternative Refrigerants Performance Optimization
Xinzhong Li, Creative Thermal Solutions Inc.

10:30 a.m.

Fully Integrated EV Thermal System and Control Strategies for
Maximized Range & Comfort

Rick Rajaie, Magna E-Car Systems

11:00 a.m.
Thermal Management Techniques To Improve Life and Range
John Rugh, National Renewable Energy Lab

11:30 a.m.

Presentation
TBD

12:00 - 1:30 p.m.
Lunch

12:00 — 3:00 p.m.
Ride ‘n Drive

3:00 - 5:00 p.m.
OEM Meeting on MAC Fuel Consumption

6:00 - 7:00 p.m.
Reception Sponsored by

THURSDAY
September 29, 2011
Pavilion Room

7:00 a.m. — 1:00 p.m.
Registration

7:00 — 8:00 a.m.
Breakfast

8:00 a.m.
Distributed Climate System Impact on Human Comfort and
MAC Efficiency

Jeffrey Bozeman, Kuo-huey Chen, General Motors Company; Shailendra Kaushik, General
Motors Corp.

8:30 a.m.
Relevant MAC Operating Conditions for China and India

Juergen Koehler, University of Braunschweig

10 sAE 2011 Alternative Refrigerant and System Efficiency Symposium



9:00 a.m. . . THURSDAY
Implementation of HFO-1234yf: Guidance on HFO-1234yf September 29, 2011

Risk Assessments for Alternative Vehicle Types and Service
Christopher Seeton, Honeywell Int’l Inc.; Mark Spatz, Honeywell Int’l Inc.

(continued)
9:40 a.m.
BREAK

10:00 a.m.
R1234yf Trace Impurities and Their Influence to the Stability
of the Refrigerant-0Oil System

Ulrich Grimm, lIk Dresden

10:30 a.m.
Electrical Properties of the Liquid Phase of Refrigerant-Oil

Systems
Yvonne Mueller, Ik Dresden

11:00 a.m.
Comparison of the Permeation of Various Compounds with
the Refrigerant HFO-1234yf and HFO-1234yf with ND-8 Oil

Donald G. Bowman, Parker Hannifin Corp.

11:30 a.m.
Heat Transfer Coefficients and Pressure Gradients During
Flow Boiling and Condensation for Refrigerant HFO-1234yf

Gursaran D. Mathur, CalsonicKansei North America Inc.

12:00 - 1:30 p.m.
Lunch

12:00 — 3:00 p.m.
Ride ‘n Drive

3:00 - 5:00 p.m.
OEM Meeting

SAE 2011 Alternative Refrigerant and System Efficiency Symposium 11




SPEAKER BIOGRAPHIES

Enrique Peral-Antunez

Project Manager
Renault

Enrique Peral-Antunez studied Industrial Engineering in the
Polytechnic University of Valladolid (Spain). After doing his
thesis in the research lab of the Oogziekenhuis Rotterdam
(The Rotterdam Eye Hospital), he joined Renault’s
Alternative Refrigerant Development Program in 2003 as
responsible for cooling capacity & efficiency. Since 2009 he
is the Project Manager of programs, Alternative Refrigerant
and MAC efficiency Innovation.

Stephen Andersen, PhD

Director of Research
Institute for Governance & Sustainable Development

Dr. Stephen O. Andersen is Director of Research at the
Institute for Governance & Sustainable Development (IGSD)
and co-chair of the Technology and Economic Assessment
Panel (TEAP) of the Montreal Protocol. Before retiring

from EPA, he held various positions including Director of
Strategic Climate Projects, Deputy Director of the Ozone
Protection Division, and Co-Director of the Mobile Air
Conditioning Climate Protection Partnership. He is a prolific
author and has earned numerous awards including the
Service to America Career Achievement Medal. He is a life
member of the Mobile Air Conditioning Society Worldwide.

Notes

Donald G. Bowman

Manager of Materials Development
Parker Hannifin Corporation

Don Bowman has worked for Parker Hannifin Corporation
for the past 38 years. He started in the Seal Group Central
R&D laboratory as a Rubber Compounder and has worked
in various positions on various projects in the laboratory.
Currently Don is at the Composite Sealing System division
in San Diego CA as Manager of Materials Development.
He has his BA from the University of San Diego and

his Masters in Engineering Material Science from the
University of Los Angeles.

Jeffrey Bozeman

Vehicle Performance Engineer
General Motors Company

Jeffrey is a Vehicle Performance Engineer at General
Motors working in Cabin Human Thermal Comfort and
HVAC technology. Current work assignments include
MAC efficiency improvement, refrigeration technology
development, and procedure definition. He has worked
in HVAC for 25 years following a BSME from Kettering
University in 1986 and a MSME from University of
Michigan in 1987 where he specialized in fluid dynamics
and heat transfer. Jeffrey was the chairman of the SAE
Thermal Management Committee from 2007-2009 and
has co-authored 4 SAE papers. He has been an organizer
for the SAE Congress Climate Control Technical Sessions
since 2003.

12 saE 2011 Alternative Refrigerant and System Efficiency Symposium



Yaidi Cancel Has was appointed Specialist-Climate System and
Environmental Engineer Components in 1979 and 2005 appointed Technical Expert
US Environmental Protection Agency Climate AC System.

Yaidi Cancel graduated from Polytechnic University

of Puerto Rico with a B.S. degree in Environmental
Engineering and passed the professional engineering
licensing examination in 2009. On that same year, she
began working for the EPA and has been the technical lead
on alternative refrigerants issues for MVACs under SNAP.

Since 1995 regular member of the SAE Interior Climate
Control Standards Committee and have participated in all
the SAE CRP activities since 2001.

She is also the MVAC technician certification program Ulrich Grimm

manager and lead on MVAC servicing regulations under Head of New Group Technologies/Materials

Section 609 of the Clean Air Act. Ik Dresden
Ulrich Grimm is working on interaction between

Hans E. H. Fernqvist refrigerants, AC lubricants, and materials in AC cycles.
As head of the group “New Technologies / Materials” he

Technical Expert Climate AC System / ! ; ) ! \ !
Volvo Car Corporation is dealing with chemical stability of refrigerant-lubricant

systems, compatibility with materials in AC cycles, and

Hans studied Mechanical Engineering at the Technical 4 . .
tribological properties.

University of Chalmers in Gothenburg, Sweden from

1971 - 1975. In 1979 he was employed by Volvo as test
engineer to design, built and run various types of strength,
fatigue and durability test benches and tests, including
AC-compressor testing. He participated in a vehicle
workshop for various service and repair jobs, specializing in
VW-engine renovations.

Sominars SAE International prepares you
to deliver on the job.

To ensure your success and the success of your organization, you must be

knowledgeable and proficient on an ever-changing landscape of technology,

regulations, and skills. Professional development from SAE International provides

hundreds of education and training resources in the technology and business

Engmeermg areas that are shaping the Aero, Auto, and Commercial Vehicle industries.

Academles

* Seminars, webinars, and engineering academies led by respected and expert industry
professionals.

 Online courses supply the technical content you expect from SAE without the expense
of travel or time away from your office.

» SAE programs delivered onsite at your location, or customized training designed for

e-Learning your organization’s specific business or technical needs.

Review the current course offerings or discover customized learning from SAE
International at Mylearn.SAE.org.

Stay current on the technology, increase your knowledge, and positively affect your
organization’s bottom line with professional development from SAE International.

Corporate
Learning Visit www.sae.org/training to view schedules and course information.

Solutions

SAE International

P110042
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SPEAKER BIOGRAPHIES

Erik Huyghe

Research & Development Engineer
DENSO International America

Erik Huyghe is a Research and Development Engineer
at DENSO International America in the Thermal Systems
Group. His experience includes mobile air conditioning
system integration, durability and emissions testing.

In cooperation with several OEMs, he has performed
efficiency and real world fuel economy investigations of
MAC technologies.

Juergen Koehler

Head of the Thermal Science Laboratory
University of Braunschweig

Juergen Koehler has been a Professor at the University of
Braunschweig in Germany for about 13 years. He is head of
the Thermal Science Laboratory (Institut flir Thermodynamik,
IfT). Before his academic career he worked for 14 years as

a consultant engineer in the mobile air conditioning and
refrigeration industry. He graduated from the University

of Darmstadt with a PhD degree. Parallel to his industrial
activities he worked for 2 years as Visiting Scientist at the
Massachusetts Institute of Technology in Cambridge, MA.
His teaching and research interests are in the areas of
alternative refrigeration and heat pump technology especially
with high energy efficiency, thermoelectrics, fuel cells, ORC,
sorption, thermal management.

In 2007 he received the German Environmental Award of
the German Environmental Foundation.

Notes

Peter Kunze

Director Environmental Policy
ACEA - European Automobile Manufacturers Association

Peter Kunze has been Director Environmental Policy since
September 2010. He chairs the working group Mobile Air-
Conditioning at ACEA.

Mr. Kunze has been working for more than 16 years in the
field of environmental affairs. Before joining ACEA at AUDI
AG in Ingolstadt, Germany he was from 2003 managing
and coordinating the product related environmental issues.
His earlier career history starting in the year 1994 includes
different positions as head of marketing department and
quality manager at a medium sized company in South
Germany working in different area (consulting, constructing
and environment management).

Mr. Kunze has studied economics with focus on marketing
and holds a degree in business administration from the
German University of applied sciences in Regensburg.

14 saE 2011 Alternative Refrigerant and System Efficiency Symposium



Xinzhong Li, PhD

Manager of Engineering
Creative Thermal Solutions Inc.

Dr. Xinzhong Li has been Manager of Engineering at
Creative Thermal Solutions, Inc. (CTS) since 2007. With
wide and deep experience and expertise in refrigeration
and cryogenics fields obtained at Xi’an Jiaotong University
and at ACRC in the University of lllinois at Urbana-
Champaign, Dr. Li played an active role at CTS in planning
and coordinating research/consulting projects, especially
MAC system thermal performance evaluation, component
development, low GWP alternate refrigerant evaluation/
optimization, and refrigerant emissions at system/
component level. He has been the project leader of all SAE
CRP programs conducted at CTS including SAE CRP150,
CRP1234yf and CRP MRB since 2007.

Xinzhong Li graduated from Xi’an Jiaotong University,

Xi’an, China, with BS and MS degrees in 1984 and 1987,
respectively. After three years study from 1988 to 1991 in
the department of Physics at the Free University Berlin as
an exchange PHD student under a China-Germany joint
program, Li was awarded PHD degree at his home university
in Xi’an in the spring of 1991. Since then, he started his
career at the university as a postdoctoral researcher, then
an associate professor in 1993, then the department head
in 1995 and a professor in 1997. Since 2000, Dr. Li joined
ACRC at UIUG, lllinois, as a visiting scholar and then
research scientist. At ACRC among other research activities,
Dr. Li, acting as member of the expert team, successfully
conducted and finished SAE ARCRP and SAE IMAC
programs evaluating alternate refrigerants for MAC systems.

Dr. Gursaran D. Mathur, P.E.

Technical Specialist and Development Engineering Manager
CalsonicKansei North America

Dr. Gursaran D. Mathur, P.E., is working as a Technical
Specialist and Development Engineering Manager in the
area of Automotive Thermal Systems at CalsonicKansei
North America, Farmington Hills, MI. His responsibilities at
Calsonic Kansei include product design, development and
research in the area of automotive thermal systems.

Dr. Mathur’s specialization is in the areas of heating
ventilating and air conditioning of automotive, residential,
and commercial AC systems; Heat Exchangers including
internally and externally enhanced surfaces; Two-phase
fluid-flow and heat transfer (boiling and condensation);
Alternate Refrigerants; Heat recovery systems including
two-phase thermosiphon loops and heat pipe heat
exchangers; System and component modeling of thermal
systems; Experimentation in the HVAC/Thermal systems;
and Solar Heating and Cooling.

Dr. Mathur earned his B.S. in Mechanical Engineering from
Punjabi University, India; M.S. in Mechanical Engineering
(Applied Thermal Science) from Indian Institute of Technology,
India; and a Ph.D. in Mechanical Engineering (Refrigeration
and Air Conditioning) from University of Windsor, Canada.

He has published over 95 technical papers in the area of
thermal systems. He is listed as a significant contributor

for the ASHRAE Handbooks for 1992, 1996, 2000, 2004,
2007, 2011; and has edited 5 books. He is the past
chairman of SAE'’s technical committee on Thermal Systems
Management. He is a registered professional engineer and is
a Fellow of SAE, ASHRAE, and ASME.

Yvonne Mueller, PhD

Head of Analytical Group
llk Dresden

Dr. Yvonne Mueller is head of the analytical group of the
ILK Dresden. She is working in the field of chemical and
physical interactions inside AC cycles. She is responsible
for the enhancement of analytical methods and supervises
the lab work.

ebook Resource

Stock your bookshelf or e-reader with technical,
historical, and enthusiast books available at the
SAE Bookstore. Buy an entire e-book or an
individual chapter in the format that is compatible
with your smartphone, computer, or e-reader.

Visit books.sae.org to find your technical
resources and build your library today.

Order Today!

Online: books.sae.org

Email:  CustomerService@sae.org

Phone: 1-877-606-7323 (U.S. and Canada only)
or 1-724-776-4970 (International)

8AE International
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SPEAKER BIOGRAPHIES

Kenneth Porrett

Sr. Project Engineer
General Motors Company

Ken Porrett is a Sr. Project Engineer with General Motors
Corporation. Ken began his career with GM in 1990 and
has held various positions in Validation and HVAC. His
current assignment is with the Advanced Technology
Engineering group working on global advanced technologies
and system integration issues. Responsibilities also include
the development of fuel economy improvements for mobile
air conditioning systems.

Rick Rajaie
Sr. Manager Thermal Group
Magna E-Car Systems

Rick Rajaie, currently Senior Manager of Thermal Group
within Magna E-Car Systems, presenting along with other
colleagues. Rick has Master’s degree in Mechanical
engineering with major in automotive HVAC with 21+
years automotive cooling experience; 8 years exclusively
in hybrid and electric HVAC architecting. Rick has several
publications and patents in automotive HVAC and
powertrain cooling fields.

Notes

John Rugh

Senior Engineer
National Renewable Energy Lab

John Rugh works at the Department of Energy’s

National Renewable Energy Laboratory in the Center

for Transportation Technologies and Systems where the
mission is to assist the automotive industry to reduce the
nation’s consumption of oil for transportation. John is the
task leader of the Vehicle Integrated Thermal Management
project. The objective of this project is to research
opportunities to reduce vehicle cost and complexity by
combining fluid loops in advanced vehicles such as plugin
hybrids. Prior to this project, John worked on and then
led the Vehicle Ancillary Load Reduction project. Specific
tasks John has worked on include vehicle thermal testing,
passenger compartment thermal/fluid modeling, and
prediction of human thermal comfort using ADAM (NREL’s
manikin comfort manikin).
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Chris Seeton, PhD

Principal Engineer
Honeywell International, Inc.

Dr. Chris Seeton has been working on advanced automotive
AC systems to replace R-134a systems for over 15 years.
Joining Honeywell in 2007, his responsibility has been the
development of the Low Global Warming molecule HFO-
1234yf in all aspects of its application in passenger vehicle
air conditioning. Chris has bachelors and masters degrees in
Mechanical Engineering from Georgia Tech, and a doctorate
of Mechanical Engineering from the University of lllinois at
Urbana-Champaign. Dr. Seeton is currently the Technical
Leader for Development of HFO-1234yf at Honeywell.

Markus Wawzyniak, PhD

Director Advanced Engineering
Behr GmbH & Co. KG

Dr. Markus Wawzyniak started his studies in Mechanical
Engineering at the Ruhr-University Bochum. He obtained
both his Masters and Ph.D. degree from Texas A&M
University, where he specialized in heat transfer and fluid
mechanics. Since joining Behr in 1999, Markus held various
engineering management positions both in Germany and the
USA. In 2010, Markus was appointed “Director of Advanced
Engineering for Air Conditioning” at Behr in Stuttgart, where
he is responsible globally for the development of innovative
HVAC heat exchangers, modules, and systems, as well as
cabin comfort and electronics.

Florian Wieschollek

Manager Refrigerant Cycle and Innovation
Visteon Innovation & Technology GmbH

Florian Wieschollek joined Visteon in May 2000 as systems
engineer on automotive climatization. Florian focused on
the technical evaluation of alternative refrigerants in several
customer and internal projects. Since 2005 he leads the
refrigerant cycle and innovation team.

Prior to joining Visteon, Florian worked in the field of
development regarding automotive air conditioning components
and the research of new refrigerant fluids for six years.

Florian studied at the Universities of Dortmund and
Hanover, Germany and the Ecole Supérieure de I'Energie
et des Matériaux in Orléans, France. He has a Diploma-
Degree as engineer in the field of thermodynamics at the
University of Hanover.

Tao Zhan, PhD

Air Resources Engineer
California Air Resources Board

Dr. Tao Zhan obtained his PhD degree in Mechanical Engineering
from the University of California at Riverside. He works as an Air
Resources Engineer for the California Air Resources Board. He
is the agency’s lead technical staff on greenhouse gas emissions
associated with mobile air conditioning.

To learn more about the

benefits of partnering with
SAE International, please
contact: Monica Nogueira
Content Acquisition Manager
SAE International World
Headquarters
nogueira@sae.org

Phone: 1-724-772-7525
Cell: 1-412-996-5809

SAE International
ContentPartnership

Reach More — Sell More — Partner with SAE International

The Content Partnership Program is a new initiative developed by SAE
International so Publishers, Societies, Corporations, Research Institutes and
Academia can broaden the market exposure of their publications, targeting
thousands of mobility engineers worldwide.

SAFE’s Content Partnership Program offers unique benefits:
= Reaching over 327,000 unique engineering professionals who visit the SAE website
24/7 searching for technical information
= Capitalizing on SAE's global marketing and distribution infrastructure
= Sharing content development costs for new publications
= Increasing potential market visibility with corporate and academic audiences
= Bringing new content quickly to market for increased revenue

Through SAE, partners can reach more than:
= 80,000 aerospace professionals
= 230,000 automotive professionals
= 50,000 commercial vehicle professionals

sae.org/ContentPartnership 110837

Program
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RELATED RESOURCES rrom sAE INTERNATIONAL

Green Technologies and the Mobility
Industry - NEW!

By Dr. Andrew Brown, Jr.

This book features 20 SAE technical papers, originally
published in 2009 and 2010, which showcase how
the mobility industry is developing greener products
and staying responsive - if not ahead of — new
standards and legal requirements. Authored by international experts
from both industry and academia, these papers were selected by
SAE International’s 2010 President Dr. Andrew Brown Jr., Executive
Director and Chief Technologist for Delphi Corporation.

Product Code: PT-146; List Price: $119.95
Available as an @book

Green
Technologies
and the Mobility
Industry

L

R

Automotive Air-Conditioning
Refrigerant Service Guide

By Philip G. Gott

This second edition was written to provide the
latest information to automotive air-conditioning
service professionals in order to help them comply
with federal certification requirements and prevent
damage to the environment. With an emphasis on proper
recovery and recycling techniques for both R-12 and R-134a, the
book will serve as a valuable instructional tool and resource for
technicians.

Product Code: R-141A; List Price: $25.00

Available as an ebook @hook

Saovle Bule

EngineerXchange™ ... a new powerful online professional
network for mobility engineers ... exclusive for SAE Members
only! Xperience the Power of EX at ex.sae.org

Qualify for a FREE one-year magazine subscription
Don’t miss out on the technology, design trends and product
news that keep you informed and up-to-speed on the newest
developments from your competitors, your suppliers and
your industry — at no cost to you! Start your FREE one-year
subscription for one of SAE’s technical magazines:

e  Automotive Engineering International

e  Aerospace Engineering

e SAE Off-Highway Engineering
Visit www.sae.org/magazines to qualify for a free subscription.

Vehicle Thermal Management: Heat
Exchangers and Climate Control

By: Gursaran D. Mathur

To provide customers the level of comfort that they
demand in an energy-efficient manner, innovative
approaches must be developed. This book is an
essential resource for engineers and designers
working on thermal systems, presenting 45 of the most relevant
technical papers focusing on this important vehicle component.

Product Code: PT-97; List Price: $99.95

System Innovation for Sustainability 2

By: Theo Geerken, Mads Borup

This book focuses on the movement towards
sustainable personal mobility, using case studies
analyzed from a system perspective to examine
the changes required to increase sustainability.
Three major problem areas are considered: carbon
emissions and the growing contribution of mobility
to the climate change crisis, congestion, and casualties.
Product Code: B-GRE-001; List Price: $65.00

Available as ®book only

System Innovation
for Sustainability

Thermal Equipment Report 2007
Edition

Our first edition Thermal Systems Report provides
an excellent overview of this sector and looks
in-depth at Heating Ventilation and Air-Conditioning
(HVAC), Powertrain Cooling Systems and Front-
End Modules. The report also provides in-depth
company profiles of all the major players in this sector.

Product Code: MR-SB-036; List Price: $1470.00
Available as ®book only

Supplisrdusiness

Automotive Technology Roadmap

! This report sets out the key drivers of change
within the auto industry and analyses the current
framework of competition for customers in terms
of parameters including product performance,
safety, OEM corporate structure, cost base

and ownership, and supply chain issues and
economies of scale.

Product Code: MR-SB-40; List Price: $1930.00

Available as ®book only

SAE Members SAVE on most products priced under $500.

Order today!
Online: books.sae.org
CustomerService@sae.org

Email:
Phone:

or 1-724-776-4970

1-877-606-7323 (U.S. and Canada only)

Visit store.sae.org
for information
about all SAE products
and services.

Note: Prices subject to change. Actual shipping charges will be added.



Interior Climate Control Subscriptions

This Subscription features a comprehensive listing of technical
reports that address regulation and system design requirements
you will find useful as you strives to meet today’s global needs.
Product Code: SUB-STD-00003

For a quote or more information on this product contact

Customer Service.

SAE Collections:

Climate Control, 2011

Climate control is a defining vehicle attribute. Performance
and quality of the climate control system are critical to
customer satisfaction. The 10 papers in this technical paper
collection discuss recent advances in climate control.
Topics covered include: alternative A/C systems, multi-zone
climate control, cabin air filtration, automatic controls, and
optimized energy consumption.

Product Code: COLL-TP-00140; List Price: $108.00

Thermal Systems Modeling

and Simulation, 2011

The 13 papers in this technical paper collection focus on
thermal systems modeling and simulation. Topics covered
include: localized heating and cooling strategies for energy
efficient HVAC system; interpretation tools and concepts
for heat management in the drive train of the future; thermal
management of lead acid battery (Pb-A) in electric vehicle;
physics based approach of heat exchanger models for
vehicle thermal simulation; and more.

Product Code: COLL-TP-00139; List Price: $123.00

Climate Control, 2010

The 10 papers in this technical paper collection cover
alternative A/C systems, multi-zone climate control, cabin
air filtration, automatic controls, and optimized energy
consumption.

Product Code: COLL-TP-00039; List Price: $114.00

Thermal Systems & Management
Systems, 2007

The 31 papers in this technical paper collection describe
methods or concepts to increase efficiency, improve
occupant comfort, improve test methodology and minimize
the environmental impact of the climate control system; and
thermal management components addressing design and/or
application topics.

Product Code: COLL-TP-00086: List Price: $214.00

Volunteer

When you volunteer with SAE, you not only make an impact on
your career, but also on the future of those with whom you share
your expertise. Visit volunteers.sae.org for more information.

Supplier Business Reports

The essential resource for the latest global strategies,
technology drivers, and market intelligence. Titles covering
hybrid technology include:

Plug-In Hybrids Report

Hybrids Report 2009 Edition

Visit sae.org/market-research for more information
and to purchase.

SAE Historical Standards Online

The SAE standards database now includes over 5,000
historical automotive and aerospace standards so you can
access the right version with the right details...all right at your
fingertips. Visit standards.sae.org for more information.

Manage your SAE Preferences and sign up for a
FREE eNewsletter!

Go to www.sae.org and click on MySAE at the top of any
web page, enter your User ID and Password and go to “Edit
Email Preferences” and start customizing how you receive
SAE information. Sign up for a FREE eNewsletter by selecting
the Technology eNewsletters and SAE Standards/Industry
eNewsletters. Go to SAE Product Announcements to manage
what product announcements you receive. If you’re new

to MySAE, click on “Sign Up/Get Started Now” and start
managing your preferences.

SAE Foundation

Help today’s students become tomorrow’s engineers and
scientists. Support the educational programs of the SAE
Foundation. Visit www.saefoundation.org today.

FREE 2010 Salary Study and Salary Calculator
The results of the first comprehensive salary survey for
mobility engineers are now available. Download the FREE
Executive Summary or access the “non-member” version
of the Salary Calculator (limited to 5 variables) from
www.sae.org/membership/salarysurvey. SAE Members
can access the complete Salary Study and Calculator at
engineerxchange.sae.org today.

Attend SAE Conferences Virtually

If you can’t attend in person—attend virtually at your convenience through the SAE Virtual Conference Center. You can quickly
access video packages or individual presentations by topics of interest. Content can be searched by keyword, speaker name or
event name. Visit www.vcc-sae.org to learn more, access virtual content and view free content.
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SPONSORS

A special thank you to the following companies
who have graciously agreed to sponsor at the
2011 SAE Alternative Refrigerant and System Efficiency Symposium

Platinum Sponsor and
Wednesday Evening Reception

Visteon:

Bronze Sponsor & Lanyards

BVOTIVE

DYTECH

DYNAMIIC FLUID TECHNOLOGIES

Wednesday Break Sponsor

@: Bergstrom

Friend of the Industry
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Join SAE Today and
: Empa wer Yourself and Your Industry

SAE not only brings value to the world of mobility engineering — we also deliver
added value to our members.

Exclusive SAE Member Benefits

*  Discounts on hooks, technical papers and standards

»  Complimentary subscriptions to SAE industry magazines

*  EngineerXchange®™, the members-only online professional network for mobility engineers
Discounts on registration for SAE-owned conferences

»  Discounts on professional development seminars, engineering academies, and e-learning products
»  Access to SAE standards in progress, and status updates

»  Access to the results of the first-ever salary survey and employment study for the mobility industry
*  Local and national volunteer opportunities that build leadership skills

»  Complimentary subscription to the members-only online newsletter SAE Update

»  Advance notice of new industry jobs through the SAE Career Center

»  SAE partner discounts on insurance, shipping, office supplies, travel services and more

Visit sae.org/membership/benefits for a full list of benefits specific to each membership level

Customize your SAE Membership—

Choose from Elite, Premium, or Classic Levels
Visit www.sae.org/membership to use our interactive
membership e-Valuator tool to help you decide quickly

and easily which level is best for you.

8AE International

www.sae.org/membership
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It’s your world, make the most of it.

8AE International

Xchange

The glokal network for mobility engineers.

Annmlng the hottest and newest member benefit,
EnglneerXchangeS"’I an online professional network

that gives SAE Members exclusive access to powerful
networking tools, career counseling/management features,
and advance access to SAE technical content.

through a
seamless, customizable online experience for SAE Members
only! Put EngineerXchange®M to work for you through:

e Exclusive Technical Content

¢ Professional Career Counseling Blogs
¢ Online Collaboration Tools

¢ |ndustry Polls

e Advance Notice of Job Listings

e Access to the results of the first-ever employment
study and salary survey for the mobility industry

e Group Discussions
e SAE Membership Management Tools
¢ And Much More!

Visit to Xperience it Today!

Not an SAE Member?
Join today or learn more at www.sae.org/membership




