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International Congress on Energy — A
“Conference within a Conference”

energycongress.or
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INTERNATIONAL CONGRESS ON ENERGY
SusTainING SupPLIES 2010
November 7-12, 2010

Salt Palace Convention Center
Salt Lake City, UT

Fossil Fuel with carbon capture and sequestration

Registration is now open for the year's most focused,
.. comprehensive and timely energy supply conference for
__energy professionals.

A new reality demands innovative approaches to ensuring an
affordable, clean and sustainable supply of energy. To provide the
fc best leadership at this critical juncture, you need the knowledge and
insight found only at the International Congress on Energy.

- This unigque conference is a must-attend event for energy

INTERMATIONAL CONGRESS OMN

ENERGY

Sustaining Supplies 2010

International Congress on Energy:
Sustaining Supplies

November 7-12, 2010
Salt Palace Convention Center
Salt Lake City, UT

Sponsored by the Center for Energy Initiatives
an AICHE Technological Community

Mo other conference
covers the issues so
completely.

Three critical focus

areas:

- Bioenergy

- Fossil fuels with carbon
capture and sequestration

- Alternative energy and
enahbling technologies

professionals and researchers engaged in energy supply R&D and

initiatives. Don't mizs thiz rare opportunity to be part of vitally
important discussions amang the maost knowledgeable and forward-
' thinking minds in energy supply today. &

Over 100 technical

sessions: Dive deep into
now. the issues, developments,
trends and technologies you
can't afford to ignore

In five days:

]

Short Courses, plenary
sessions, case studies
and poster sessions
round out your
conference experience

Get a complete update on the latest trends and
developments in bioenergy, carbon capture and
sequestration and other alternative and enabling
technology

Take a look back at existing energy supply options - and a
peek ahead High-caliber networking:
Connect with profezsionals
you may never have the
opportunity to meet outside
this conference.

Learn first-hand from the experts developing tomorrow's
solutions

Hear over 600 original papers delivered by cutting-edge
researchers

Focus on important issues from multiple perspectives

Head home with the knowledge and tools vou need to
advance your own research and initiatives ... and change
lives, industries, the environment and society for the better

For more details and to register, please visit hitp:/ /energycongress.org



AICHE Survey Overview

Year Total Energy % of Computing Sustainability

2007
2008

2009 ——
2010 28 1071 2103

Growth% 3% % of 21% 42%
Total

AIChE!




Sustainability by Division

Division Yes Percent

Catalysis and Reaction Engineering Division 266 13%
Chemical Engineering & the Law Forum 1 0%
Computational Molecular Science and Engineering Forum 34 2%
Computing and Systems Technology Division 1232 P A d 132 6%

: apers Answere
Education 69 3%
Engineering Sciences and Fundamentals YeS to BOth 146 7%
Environmental Division SUStalnab”lty & Energy 96 5%
Food, Pharmaceutical & Bioengineering Division QueStionS — The two 151 7%
Forest and Plant Bioproducts Division terms (not Surprising|y) 56 3%
. . 0
Fuels and Petrochemicals Division are Strongly COrrelated. 69 3%
Materials Engineering and Sciences Division 110 5%
Survey would need to
Nanoscale Science and Engineering Forum be redeSi ned tO better 62 3%
Particle Technology Forum g 66 3%
Process Development Division UnderStand 56 3%
(1 A AllA ”

Separations Division SUStalnablllty 198 9%
Sustainable Engineering Forum 271 13%
Topical 1: Separation Needs for Energy Independence and Environmental Sustainability 42 2%
Topical 5: Nanomaterials for Energy Applications 34 2%
Topical 8: Hydrogen Production and Storage 61 3%
Topical A: Systems Biology 13 1%

Topical D: Chemical Engineering in Oil and Gas Production and Other Complex Subsurface Processes 24 1%

Topical E: High Temperature Environmentally Sustainable Energy Processes (sessions joint with the
Environmental Division) 41 2%

Topical G: Innovations of Green Process Engineering for Sustainable Energy and Environment 46 2%




Provate Non/ Energy ResearCh Funding fOI'

Not for Profit

5% Chemical Engineers
0% 8%
2010 -
22% Industry
17%
Federal
55%
State
15%

2010 -
66%

2010 -
11%

Significant Fraction of Unknown Answers-
Possibly Skewing Data — However, State
Funding is Down; Go Stimulus!




Federal Energy Research Funding

For Chemical Engineers
o IR ST T 2010 - 21% 2010 -
u 22%

USDA 10%

s | DOE EERE
23%

NSk DOE FE

2010 - 21%

Other DOE 2010 - 2%
11% DOE NE
2%
DOE Science
9%

2010 _ \ DOE EM :
13904 1% 2010 - 10%
2010 - <1%




AICHE Energy
Programming By Source

Other is Mostly Catalysis &
2007 Fundamental Science/Eng.

2010 Renewable

Fossil
486

/18 Paper 51%
2008

Nuclear
74
6%

Other, 308, 21%

il

Nuclear, 91,6%— — ———

Fossil, 470, 32%

Renewable
441
37%

Renewables Research Declined but
remained fundamentally the same mix in 2009 Renewable

our energy portfolio from 2009-2010 0
Fossil Energy Portfolio Increased 32 to 885 Paper 52%

36% in 2010;



Optimized Plant & Supply Network: Meaningful Uses / Benefits

ENTERPRISE OPTIMIZATION &
SUSTAINABLE PRODUCTION
_ /"~ Higher value products™
* Improved quality
« Zero downtime

» Increased equipment [
life / utilization - :

Enterprise
Business
System

PR

e

o2

Suppliers BZ ¥ 49;? : —
- € ENERGY,

’ dle
h’en SUSTAINABILITY, EH&S
AGILE DEMAND-DRIVEN d‘d,.-
SUPPLY CHAINS fl-@b ....... * Improved safety
« Higher product availability 4 * Reduced energy
* No inventory ‘-'::i':"ll_h and emissions

» Product lifecycle * Highly sustainable

management

" Distribution
Center

Customer

Machine
Builders




— 80% reduction in cost of implementing modeling and simulation
- 25% reduction in safety incidents

—  25% improvement in energy efficiency

- 10% improvement in overall operating efficiency

—  40% reduction in cycle times

—  40% reduction in water usage

Product safety
— Product tracking and traceability throughout the supply

Sustainable production processes for current and future critical industries
— 10x improvement in time to market in target industries
—  25% reduction in consumer packaging

Maintain and grow existing U.S. industrial base
—  Environment for broad innovation
— 25% revenue in adjacent industries
— 25% revenue in new products and services
— 2xcurrent SME’s addressing total market
— More highly skilled sustainable jobs created

Positive public perception about U.S. Manufacturing

— Americans feel our continued leadership as the world’s largest manufacturer has strategic

national importance 0



Comprehensive Public-Private Partnership Program
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SBE&S Total

SBE_S
Paper Frequency Percent

NO 3942 78.64
Yes 1071 21.36




Papers by Type of SBES

Development of Computer Processors 72
Education 76
High Fidelity Simulation Studies 398
Large data set analysis 278
Modeling and/or Simulation 806
Multiprocessor Software or Code Development 152

Networked Based Collaboration 58




SBE Paper by Division

Division Yes Percent

Catalysis and Reaction Engineering Division 92 22%
Computational Molecular Science and Engineering Forum 56 54%
Computing and Systems Technology Division 170 42%
Education 40 16%
Engineering Sciences and Fundamentals 157 27%
Environmental Division 21 14%
Food, Pharmaceutical & Bioengineering Division 105 17%
Forest and Plant Bioproducts Division 9 16%
Fuels and Petrochemicals Division 10 13%
Materials Engineering and Sciences Division 1071 papers answered yeS tO 63 14%
North American Mixing Forum SBE&S 11 30%
Particle Technology Forum 49 19%
Process Development Division Divisional ReSponSeS > 10% 18 17%
Separations Division 59 16%
Sustainable Engineering Forum 53 19%
Topical 2: Simulation Based Engineering and Science 16 94%
Topical 5: Nanomaterials for Energy Applications 6 16%
Topical 8: Hydrogen Production and Storage 14 19%
Topical A: Systems Biology 34 58%
Topical D: Chemical Engineering in Oil and Gas Production and Other Complex Subsurface Processes 18 35%
Topical E: High Temperature Environmentally Sustainable Energy Processes 15 33%
Topical G: Innovations of Green Process Engineering for Sustainable Energy and Environment 5 11%
Topical I: Comprehensive Quality by Design in Pharmaceutical Development and Manufacture 20 27%




kword

absorption
adsorption
alternative energy
biofuels

biological engineering

biomass
carbon capture

carbon sequestration

catalysis

chemical reactions
control

distillation
economics
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energy conservation
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planning

plant
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sustainability
thermodynamics
transport
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Keywords

Total

kword

control

data analysis
dynamics
model
operations
optimization
process design
process monitoring
simulation
systems

other > 75 - - 3rd

148
150
542
215
54
54
159
68

education High Fidelity Large data Modeling Multiprocess Netwo Networked Remote
Simulation  setanalysis and/or  orSoftware rked BasedData Resource
Studies Simulating or Code Based Sharing Access

) 5
7 6 9 5
7 11 4 4 1
1 1 3 6 5
1| 3 2 0 1
11 6 2 5 1
1] 0 1 5 3
4
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Large Data Set Analysis
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SBES Word Freq
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Next Steps of SBE&S and AICHE

 Continue SBE&S survey next year but consider context of outcomes
e Consider program themes
* Industry-academic workgroup to recommend and socialize
meaningful use outcomes relevant to AICHE
— Smart Manufacturing
— Integration of product and process design
— Product innovation

— Time to Product




Future Plans

» Continue Efforts to Define Computing Initiative
e Coordinate with AICHE Center for Energy Initiatives
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Other Broken Down By Author Keyword/

Air Quality __ Al Industries Auto o3

19 1%, |,1°f"o

Academia
1%

Catalysis

Colloidal

Science/
Education Engineering
6% 1%
Environmental
6%
Energetic
Materials

Water
4%
Waste Water Treatment

1% Tissue Engineering

1%

2% |
Membranes .
Surface Science/Surfactants T 19 Ma;:als
1%
Separations 2%
Specialty Chemicals 1% Eemam

1%



Annual Meeting Research Papers By CHE Subject

Materials of Construction;
Energy Resources, 141 Generation of

Conversion and Utilization; Fundamental Physical ThermodynamiGS'
]

. 34 Flant Performance _and Chemical Data : 87
AL Analysis; 23 / 256
Waste Management; 46 l

Heat and Mass
Transfer; 147

Heat-Transfer Equipment; 0

Fluid and Particle
Dynamics; 613;

23%

Process Control;

Size Reduction and | 166
Size Enlargement; 44
Solid-Solid Operations
and Equipment; 23

Liguid-Solid Operations and ; s
Equipment; 43 Reaction Kinetics; 157
Gas-Solid Operations and
-9

Equipment; 14 s
Liquid-Liquid < DlshII:tn
Extraction as Absorption an _
Operations and  Gas-Liquid System  Psychrometry, Evaporative
Equipment; 13 Design; 12 Cooling and Solids Drying; 2




Biochemical Engineering

Enzyme
Engineering
14%

Process

Modeling
14%

Biological
Reactors
13%
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