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Englneerlng Perceptlons
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Engineering Perceptions
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External Reports

2 Engineering Research and America’s Future
(NAE, 2005): Committee to Assess the Capacity
of the U.S. Engineering Research Enterprise

+ Recommends increased research support for
engineering and physical sciences.

+ Seeks enhanced partnership, infrastructure i

L

and workforce activities. :

2 Innovate America: National Innovation Initiative
Final Report (Council on Competitiveness, 2005)
+ Recommends increased support for
workforce, research investments and
Infrastructure.
+ Stresses importance of frontier and
interdisciplinary research.
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American Competitiveness Initiative
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ENG Research

ACI topic
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ENG Research

ACI topic

2 Advance modeling and simulation
In a broad range of disciplines
(continued).

+ Modeling turbulence-chemistry-
radiation interactions for a
multiphase flow in large
hydrocarbon pool fires.

+ Recent activities include the
Simulation-based
Engineering Science
report and the NSF-wide initiative
Cyber-enabled Discovery and
Innovation.

DesJardin, 0348110
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ENG Research

ACI topic

2 Efficient, economic and sustainable use
of energy.

+ A central activity for engineering.

+ NSF and ENG has and will continue to
“catalyze” fundamental discoveries
and innovations vital to a new energy
future. Freeman, 0515425

+ The estimated total NSF investment in
energy research and education in FY
2003 was $20 million, and has more
than doubled to approximately $53
million in FY 2005.

+ These totals for energy research
reflect nearly every NSF funding
mechanism and NSF Directorate.
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ENG Research

ACI Topic
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ENG Research
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ENG Research

ACIl Topic
2 World-class capability in nanofabrication and

nanomanufacturing.

sonmporeinPA  \olecular Gate
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2 Writing Q?

Electro-chemical
Processes

Ferreira, 0328162
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ENG Research

ACI topic S
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ENG Research

3 Improved sensor and
detection capabilities.

+ Engineering is central to
cutting-edge research on
Sensors.

+ Current long-range weather
radars have limited ability
to observe the lower part of
the atmosphere so one In
f|Ve tOI‘nadoeS goes Simulation of the formation of an F3 tornado.

National Center for Supercomputing Applications,

undetected. i
+ Center for Collaborative Adaptive Sensing of the

Atmosphere (CASA) is building a network of low-
power, ground-level Doppler radar systems.

+ The accuracy of the CASA predictions is due to new
mathematical algorithms that use radar data to
dynamically detect tornadoes close to the ground and
then provide information to optimize radar scanning.
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American Competitiveness Initiative
FY 2007—-FY 2016
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Dollars in Billions

ACI-Driven NSF Budget Projections
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Engineering Education
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Doctoral Engineering Education

External Reports

= Council of Graduate Schools released a v e
report on April 26, 2007 entitled

Graduate Education — The backbone of ISt cnine
American Competitiveness and RN e
Innovation. = Igeieen
2 Recommendations include: W
+ Develop a highly skilled workforce Q"&;

through collaboration among leaders
In higher education, business and

government.
+ Produce a highly educated workforce with advanced

skills and the flexibility to compete in an
Interdisciplinary environment at the frontier of

knowledge creation.
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Doctoral Engineering Education

Council of Graduate Schools

2 Additional specifics include:

+ Encourage graduate schools to urge their
students to become citizen scholars by using
their knowledge and skills in a real-world
setting to gain experience through service to
the community, the state, the nation and the
world

+ |ldentify successful models that incorporate
entrepreneurship across graduate curricula,
as well as future directions for exploring the
power of entrepreneurship in graduate
education

+ Build management structures that encourage
Inter-program as well as cross-program
collaborations.
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Doctoral Engineering Education
External Reports
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Engineering Education
Engineering for a Changing World
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Engineering Education

NSF Investment Tlmellne
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Research Experiences for Undergraduates
REU Background
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Research Experiences for Undergraduates
Flndmgs
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Research Experiences for

2 Supports the active involvement of K-12 teachers and

RET Background

eachers

community college faculty in engineering research.
2 Brings knowledge of engineering and technological
Innovation into pre-college classrooms.

ENG RET Investment (In Millions)
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Research Experiences for Teachers
Findings

2> SRI completed an assessment of RET in selected
flelds of engineering in 2006 finding:

+ Teachers add engineering content and process to
their pre-college courses. 94 percent of teachers
reported increased motivation to find ways to
Improve student learning, and 89 percent of
teachers reported increased confidence in
teaching science and math.

+ Teachers report dramatic increase in
understanding of engineering. They are much
better prepared to counsel students to pursue
engineering.

+ Need to provide continuing opportunities for
teachers and faculty interactions.
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CAREER Awards

ENG CAREER Proposals and Awards

2 CAREER Program
+ Must have a well thought-out plan for integration of
research and education, in addition to sighificant

research project
+ ENG provides approximately 1/4 of all NSF CAREER

awards

ENG CAREER Proposals and Awards
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Directorate for Engineering
Research and Education Themes FY 2008

Engineering research spans the front|ers

= To more effectively support
fundamental research and education,
the Directorate for Engineering (ENG)
has identified five Research and
Education Themes for FY 2008.

2 The themes represent a convergence of
fields, disciplines, and frontier
opportunities that crosscut divisions,

and give general guidance on the e
pOtential future directions Of computational simulation, health, and

alternative energy.

engineering research.

2 Theme designations will evolve over time, reflecting the
maturation of certain fields, the emergence of new fields, and
the shift in demand from society for significant progress on

grand challenges.
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Directorate for Engineering

Research and Education Themes
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Directorate for Engineering

Research and Education Themes
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Directorate for Engineering

Research and Educatlon Themes |
exity in Engineered

ml Systemsf

NATIONAL SCIENCE FOUNDATION




Directorate for Engineering

Research and Education Themes

Energy, Water and the
Environment

2 Enables breakthroughs essential to
harness, efficiently store, and
economically distribute energy from
alternative sources.

2 Fosters research on materials and
methods for assuring a supply of clean
water.

2 Develops new technologies needed to
make energy use more efficient and
thus to lessen energy demand.

> Meets the ACI goal of efficient,
economic and sustainable use of
energy.

Advanced water purification and
desalinization begins with a
detailed understanding of how ions
in water interact with purification
membranes. This dynamic
computer simulation shows sodium
(pink) and chlorine (green) ions
inside a polyamide membrane.
Shannon, 0120978.

17/



Directorate for Engineering

Research and Educat_ion Themes
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NSF Budget by Research Directorate

Dollars in Millions
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ENG and SBIR/STTR Budgets
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Number of PIs and Co-Pls Submitting

i
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ENG Research Grants
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ENG Proposals and Awards

Research Grants
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ENG and NSF Funding Rates

Research Grants
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Annual Award Size
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Average Award Duration in Years

ENG Research Grants |n Comparlson to NSF
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ENG Research Collaborations
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NSF Research Collaborations

Percent of Single Pl vs. Multiple Investigator Awards
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Environmental Sustainability
CBET
s%a”~;-- = g;‘” v 7h

Suppor s englneerln@ research W|th the»\ Environmental

Sustainability

pr omotlfm'g*‘suﬂamable englneer ,.-' | Bruce Hamilon
S tha ;;;VWII beln_g A
sustal
roVv
h p e

NATIONAL SCIENCE FOUNDATION




Energy for Sustainability

CBET

Energy for
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e Trung Van Nguyen
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2 Supports fundamental research that

>

>
>

Cybersystems
ECCS

integrates physical devices with "ot Midkit

distributed sensing and actuation,
communications, storage, computation and control of
complex systems that enables visualization, analysis
and reconfiguration for reliable and agile
Infrastructures for domain-specific applications.

Two submission windows each year—October 7, 2007
and February 7, 2008.

63 proposals reviewed in FY 2007.

Areas supported include: Hybrid and integrative
networks, Integrated signal processing for high-
performance computing and networking, and New
algorithms and architectures for secure and robust
computing.
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ENG Diversity and Outreach

BRIGE

Excellence and innovation through diversity

To enable the integration and success of a diverse
engineering workforce

To make the demographics in engineering disciplines
representative of the US census

Broadening Participation Research Initiation Grants In
Engineering (BRIGE)

+ Research initiation grant funding opportunity
Intended to increase the diversity of researchers
through research program support early in their
careers, including under-represented groups,
engineers at minority serving institutions, and
persons with disabilities.

+ NSF 07-58 at
http://www.nsf.gov/pubs/2007/nsf07589/nsf07589.htm
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Cyber-Enabled Discovery & Innovation (CDI)

2 Employ advances in computational concepts, methods,
models, algorithms, and tools (computational thinking) for
revolutionary science and for generating and applying
new knowledge.

> CDI seeks ambitious, transformative, multidisciplinary
research proposals within or across the following three
thematic areas:

e From Data to Knowledge: enhancing human cognition
and generating new knowledge from a wealth of
heterogeneous digital data.

 Understanding Complexity in Natural, Built, and Social
Systems: deriving fundamental insights on systems
comprising multiple interacting elements.

e Building Virtual Organizations: enhancing discovery
and innovation by bringing people and resources
together across institutional, geographical and cultural
boundaries.
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Cyber-Enabled Discovery & Innovation (CDI)

2> A competitive CDI proposal will:
e Describe an ambitious research and/or education

agenda that, through computational thinking, promises

paradigm-shifting advances in more than one field of
science or engineering;

 Provide a compelling rationale for how innovations in,
and/or innovative use of, computational thinking will
yield the desired project outcomes; and,

« Draw on productive intellectual partnerships that
capitalize upon synergies of knowledge and expertise.
These partnerships will cross multiple fields or sub-
flelds of science or engineering, and/or multiple types
of organizations, including academic, for-profit, and
not-for-profit entities, both foreign and domestic.

> Please note, CDI review criteria are fully compliant with
the updated NSF review criteria, which can be found on:
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National Nanotechnology Initiative

Funding Opportunities at NSF in FY 2008
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Summary
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Directorate for Engineering

FY 2008 - |
e o e e 804 F i 9 Y

i«

Office of the Assistant Director
Deputy Assistant Director
Program Director for Diversity &Outreach

Emerging Frontiers in
Research and Innovation |
(EFRI)

Senior Advisor
Nanotechnology

o " .¢ Wi \ \‘ﬁf@“l '

Industrial
Innovation and
Partnerships
(11P)

Engineering
Education and
Centers
(EEC)
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Chemical, Bioengineering, Environmental,
and Transport Systems

Deputy Division Difect0r| \ Division Director H Senior Advisor

Bob Wellek Judy Raper Marshall Lih
' Biomedical :
_ Chemical, S Environmental
Biochemical, and Transport and Engineering and Engineering and
Biotechnology Thermal Fluids Engineering S?Jstainabgilit
Systems Healthcare y
Process and Thermal Research to Aid Environmental
Reaction Engineering Transport Processes ~ Persons Engineering
Maria Burka Pat Phelan With Disabilities Vacant
Bob Jaeger
Catalysis and Interfacial Processes ) ) Environmental
Biocatalysis And Thermodynamics Biomedical Technology
John Regalbuto Bob Wellek Engineering Cindy Ekstein
Semahat Demir
Biotechnolo Particulate and
ot ey kgy Multiphase Processes . Energy for
and Sensing Trung Van Nguyen
Chemical and _ _ For Human Health
_~hemical and Fluid Dynamics Leon Esterowitz
Biological Separations Bill Schultz

Environmental
Sustainability
Bruce Hamilton

Rose Wesson

Combustion, Fire, and

Plasma Systems
Phil Westmoreland
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Engineering

Infrastructure R

Systems

Division Director
Adnan Akay
Deputy Director

George Hazelrigg ——
|

Geoenvironmental and
Geohazard Mitigation
Richard Fragaszy

Materials
Transformation
and Mechanics

Information Technology
And Infrastructure Systems
Vacant

Infrastructure
Systems Management
and Hazard Response

Dennis Wenger

Manufacturing Machines
and Equipment
George Hazelrigg

Network for Earthquake
Engineering Simulation
Research
Joy Pauschke

Structural Systems
and Hazard Mitigation
of Structures
M. P. Singh

Civil, Mechanical, and Manufacturing Innovation

Innovation Sciences
and Decision
Engineering

Geomechanics and
Geotechnical Systems
Richard Fragaszy

Infrastructure Material
And Structural Mechanics
Vacant

Materials Processing
and Manufacturing
Joycelynn Harrison

Mechanics and
Structures of Materials
Ken Chong

Nano/Bio Mechanics
Vacant

NanoManufacturing
Vacant

Materials Design and
Surface Engineering
Clark Cooper

Control Systems
Suhada Jaya-Suriya

Dynamic Systems
Edward Misawa

Engineering Design
Judy Vance

Manufacturing
Enterprise Systems
Cerry Klein

Operations Research
Stephen Nash

Service Enterprise
Engineering
Cerry Klein

Sensor Innovation
and Systems
Shih Chi Liu




Electrical, Communications and Cyber Systems

Division Director _‘
Usha Varshney

Senior Advisor
Lawrence Goldberg

el

Electronics, Photonics and
Device Technologies

Power, Controls and
Adaptive Networks

Integrative, Hybrid and
Complex Systems

Optoelectronics; Nanophotonics;
Ultrafast and Extreme Ultra-Violet
Technologies
Rongqing Hui

Micro/Nanoelectronics;
Bioelectronics; NEMS/MEMS;
Sensors

Rajinder Khosla

Micro/Nanoelectronics; Molecular
Electronics; Spin Electronics;
Organic Electronics;
Micromagnetics; Power Electronics
Vacant

Embedded, Distributed and Adaptive
Control; Sensing and Imaging
Networks; Systems Theory;
Telerobotics

Radhakisan Baheti

Power and Energy Systems and
Networks; Interdependencies of Power
and Energy on Critical Infrastructures;
Power Drives; Renewable and
Alternative Energy Sources

Dagmar Niebur

Adaptive Dynamic Programming;
Neuromorphic Engineering; Quantum
and Molecular Modeling and
Simulations of Devices and Systems
Paul Werbos

RF and Optical Wireless and
Hybrid Communications
Systems; Inter and Intra-chip
Communications ; Mixed
Signals

Vacant

Micro and Nano Systems;
Systems-on-a-chip; System-in-
a-Package; Diagnostic and
Implantable Systems

Yogesh Gianchandani

Cyber Systems; Signal
Processing
Scott Midkiff
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Engineering Education and Centers

Division Director
Allen Soyster

&
‘L ‘_".' ™
Deputy Director for |

Ny

Deputy Director for

Senior Staff

: . Senior Advisor |
Engineering

Associate

Centers
Lynn Preston

~|for Engineering
‘| Bruce Kramer

ERC Education
Win Aung

ERC Assessment
Vacant

ERC Diversity
and Pre-College
Education
Mary Poats

Nanoscale Science
and Engineering
Bruce Kramer
Deborah Jackson

Barbara Kenn

o i e
! i
\

Bioengineering | it,«
Barbara Kenny

=l i T G

Manufacturing
and Processing
Bruce Kramer

Earthquake
Engineering
Vilas Mujumdar

Microelectronics
Systems and
Information
Deborah Jackson
Barbara Kenny

Win Aung

'i Cross-Directorate
Programs
| Sharon Middledorf

Nanotechnology
Undergraduate
Education
Mary Poats

International
Research and
Education in
Engineering
Win Aung

[Bioengineering and
Bioinformatics
Summer Institutes
Mary Poats

NATIONAL SCIENCE FOUNDATION

Engineering
Education
Sue Kemnitzer

Engineering
Education
Sue Kemnitzer
John Daniels

Research
Experiences for
Teachers
Mary Poats

Research
Experience for
Undergrads
Esther Bolding




Industrial Innovation and Partnerships

B, S Division Director H Senior Advisor k
b § Joe Hennesse

Kesh Narayanan

Office of

i

Industry/University b Wil R
Cooperative [ Grant Opportunities Industrial
Research Centers ! o sl Innovation
Alex Schwarzkopf Liai h SBIR/STTR
Edward Clancy laison wit Ty
Glenn Larsen Industry
' Donald Senich '

* Advanced Electronics

* Advanced Manufacturing

» Advanced Materials

* Biotechnology

e Civil Infrastructure Systems

* Energy and the Environment

* Fabrication and Processing
Technology

» Health and Safety

e Information and Communications

* Quality, Reliability and
Maintenance

» System Design and Simulation

| * Advanced Materials, Manufacturing,
and Chemical Technology
Cheryl Albus, Deepak Bhat, Rathindra
DasGupta

* Biotechnology
Thomas Allnutt, Ali Andalibi, George
Vermont

* Electronics
Juan Figueroa, Murali Nair, William
Haines, James Rudd

* Information Technology
Errol Arkilic, lan Bennett

» Special Topics
Bob Norwood

Partnerships

for Innovation
Sara Nerlove
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EFRI Office
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Emerging Frontiers in Research and Innovation
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Office Director

FY 07
Auto-Reconfigurable
Engineered Systems

Cognitive Optimization
and Prediction
(COPN)
Understanding subsymbolic
intelligence can lead to the
development of new designs
and algorithms for optimal
decision making and
prediction in engineered systems

W

Sohi Rastegar

and
Divisions
Define
Topics &
Teams
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FY

| Cellular and Biomolecular

Engineering

Resilient and Sustainable
Infrastructures

(RESIN)

Design, renew, expand,
monitor, and control critical
interdependent infrastructures
to be both resilient
and sustainable
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