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ENG Advisory Committee

Meeting Topics

> Directorate Update

2> EFRI Update

2 Diversity and Broadening Participation

2 ENG Division Plans

2> NAE Project: Grand Challenges for Engineering

2 NAE Project: Understanding and Improving K-12
Engineering Education in the United States

> Engineering PhD Education



ENG Advisory Committee

Meeting Topics

2 Break out groups

+ Engineering PhD Education

+ Engineering Grand Challenges
2 Update on Cyberinfrastructure Activities
=2 |[IP COV Report

> NAE Project: Developing Effective Messages for
Improving Public Understanding of Engineering

> Meet with Deputy Director




New Staff Introductions

> Office of the Assistant Director
+ Shirah Pope, Secretary to the Assistant Director

+ Beverly Baker, Secretary to the Deputy Assistant
Director (on detail)

2 Chemical, Bioengineering, Environmental, and Transport
Systems

+ Rosemary Wesson, Program Director, Energy and
Sustainability

+ William Young, Program Assistant




New Staff Introductions

2 Electrical, Communications and Cyber Systems

+ Dagmar Niebur, Program Director, Power, Controls
and Adaptive Networks, Drexel University

+ Yogesh Gianchandani, Program Director, Integrative,

Hybrid and Complex Systems, University of
Michigan

2 Industrial Innovation and Partnerships

+ William Haines, Program Manager, Electronics,
Seagate Technology, Bloomington, MN

+ Cheryl Albus, Program Director, Advanced Materials
and Manufacturing

+ Patrick Ravanera, Administrative Officer







Directorate for Engineering

FY 2007

Emerging Frontiers in
Research and Innovation ||

(EFRI)

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

Senior Advisor
Nanotechnology
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ENG Diversity and Outreach

Goals

> EXxcellence and innovation through diversity
2> To enable the integration and success of a diverse
engineering workforce, both inside and outside
NSF
2> To make the demographics in engineering
disciplines representative of the US census
+ The challenge is preparing for the
demographics of the future
+ K-12 outreach simply cannot be separated from
any research or diversity initiative
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Environmental Sustainability

CBET

Supports engineering research with the
goal of promoting sustainable engineered
systems that support human well-being

Environmental
Sustainability
Cindy Lee

and that also are compatible with sustaining natural
(environmental) systems, which provide ecological

services vital for human survival.

Two submission windows each year — first closed on

March 1, 2007 for FYOQ7.

48 received and under review.

Areas of submissions include:

+ Green Engineering (~50%)
Ecological Engineering (~25%)
Industrial Ecology (~15%)

Earth Systems Engineering (~5%)
Other

* 6 o o
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Energy for Sustainability

CBET
3 Supports fundamental research
. . Energy for
and education in the areas of Sustainability
» Energy production, conversion, e v Neaven

and storage, and
+ Focused on energy sources that are
environmentally friendly and renewable.
2 Two submission windows each year — first closed on
March 1, 2007 for FYO7.
2> Over 200 received and under review.
2 Areas of submissions include:
+ Fuel Cells (~30%)
+ Solar-related (~15%)
+ Biofuels (~15%)
+ Others — hydrogen-related, renewable energy
sources, wind, etc.
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Cybersystems

ECCS
Supports fundamental research that ey —
Integrates physical devices with crocess nd

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 - September 7
through October 7 and January 7 through February 7.
/8 unsolicited proposals received in FY 2007.

Areas of submissions 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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i 4 Office Director
" Sohi Rastegar

L { FY 07:
Auto-Reconfigurable | i - |cellular and Biomolecular
Engineered Systems | | YT Engineering

Programs, §

COORDINATOR: o and COORDINATORS:
Abhi Deshmukh, CMMI | o Jimmy Hsia, CMMI
Scott Midkiff, ECCS Divisions Fred Heineken, CBET

TEAM MEMBERS: Define TEAM MEMBERS:

Mario R MMI - Lenore Clesceri, CBET
MZr:g BS:EZZ gBET To pics & Lynn Preston, EEC
Bruce Hamilton, CBET Teams & Robert Wellek, CBET
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Transformative Research
NSB 07-32

> NSB CONCERN: “Transformative research frequently

does not fit comfortably within the scope of project-
focused, innovative, step-by-step research or even
major centers, nor does it tend to fare well wherever a
review system is dominated by experts highly invested
In current paradigms or during times of especially
limited budgets that promote aversion to risk.”

NSB PROPOSED SOLUTION: “That NSF develop a
distinct, Foundation-wide Transformative Research
Initiative (TRI) distinguishable by its potential impact on
prevailing paradigms and by the potential to create new
fields of science, to develop new technologies, and to
open new frontiers.”
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Transformative Research
NSB

= NSB DEFINITION: “Transformative research is
defined as research driven by ideas that stand a
reasonable chance of radically changing our
understanding of an important existing scientific or
engineering concept or leading to the creation of a
new paradigm or field of science or engineering. Such
research also is characterized by its challenge to
current understanding or its pathway to new
frontiers.”
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Transformative Research
IPAMM Survey — 24,500 responses

2> Where are you most likely to seek funding for a
transformative research idea?

RESPONSE PERCENT
NSF 44.7%
Combination of Multiple Funding Sources 19.1%
Other Federal Agencies - DOD, HHS, NASA, etc. 12.6%
N/A 7.9%
Private Foundations 7.4%
My Institution 5.1%
Industry 1.7%
Other 0.9%
State or Local Government 0.5%




Transformative Research
IPAMM Survey

= | feel that NSF welcomes transformative research
proposals.

Not Sure Great Extent

No Extent

Small Extent

Moderate Extent
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Transformative Research
IPAMM Survey

- NSF funds transformative research’
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Transformative Research
NSF Examples

2> Small Grant for Exploratory Research (SGER)
2 Nanoscale Exploratory Research (NER)
2 Accomplishment-based awards

> Directorate level offices - BIO’'s Emerging Frontiers (EF)
Division, ENG’s Office for Emerging Frontiers in
Research and Innovation (EFRI) and MPS’s Office of
Multidisciplinary Activities (OMA)

> Directorates support of transformative research through

Internal reserved incentive funds - SBE Innovative
Program Development Reserve (IPDR)
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NSB Engineering Education

NSB Report
2 NSB has sponsored two workshops at MIT and

Georgia Tech focused on Engineering Education.

= NSB is currently preparing their report.

2 Considered wide-ranging topics including:
+ Undergraduate retention,
+ Educational experiences, and
+ Public perceptions.

2 Some items related to NSF include:

+ Existing programs: REU, RET, IGERT, GK-12,
ADVANCE,

+ Encouraging interdisciplinary engineering
education, and

+ Pathway issues.
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NSF Strategic Planning

NSF Strategic Goals — 2006-2011

2 Discovery:. Advancing the frontiers of knowledge

2 Learning: Cultivate and expand and world-class,
broadly inclusive engineering workforce

2 Research Infrastructure: Fill the gaps in advanced
Instrumentation, facilities, and cyberinfrastructure

> Stewardship: Enhance the capability and
responsiveness of the organization
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External Reports

2 The National Academies’ Rising Above
the Gathering Storm: Energizing and
Employing America for a Brighter
Economic Future recommends
enhancements in

+ K-12 education

+ Research

+ Higher Education
+ Economic policy

> The Engineer of 2020 (NAE, 2004) and
Educating the Engineer of 2020 (NAE,

2005) asks “... how to enrich and broaden &5

engineering education so that those
technically grounded graduates will be
better prepared to work in a constantly
changing global economy.”

24


http://books.nap.edu/catalog/10999.html
http://books.nap.edu/catalog/11318.html
http://www.nap.edu/catalog/11463.html

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
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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http://www.nap.edu/catalog/11393.html

American Competitiveness Initiative

2 The centerpiece of American
Competitiveness Initiative (ACI) is to
double the federal investment in key

agencies that support basic research in % InThnive
physical sciences and engineering. '-“*"'.’i‘_‘?_w'“mvﬂrmﬂ"

2 Over the next 10 years, the Federal
agencies impacted are NSF, DOE
Science, and NIST.

2 ACI includes three broad components:
+ Research in physical sciences and engineering
(including 12 specific goals with 7 related to NSF)
+ Research and Development tax incentives
+ Education and workforce

26



American Competitiveness Initiative
FY 2007 — FY 2016
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Dollars in Billions

ACI-Driven NSF Budget Projections
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O NSF Bl NSF Projections

FY 2006 through FY 2016 budgets are estimates based on White House data.
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NSF Budget by Research Directorate

Dollars in Millions

FY 2008 Request

Change over Change over

FY 2006 FY 2007 FY 2008 FY 2006 Actual FY 2007 Request

Directorate Actual Request Request Amt % Amt %

BIO $580.90 $607.85 $633.00 $52.10 9.0% $25.15 4.1%

CISE $496.35 526.69 574.00 77.65 15.6% 47.31 9.0%

ENG (less SBIR/STTR) $486.01 519.67 566.89 80.50 16.6% 47.22 9.1%

SBIR/STTR $99.45 108.88 116.41 17.34 17.5% 7.53 6.9%

GEO $703.95 744.85 792.00 88.05 12.5% 47.15 6.3%

MPS $1,086.61 1,150.30 1,253.00 166.39 15.3% 102.70 8.9%

SBE $201.23 213.76 222.00 20.78 10.3% 8.24 3.9%

OCl $127.14 182.42 200.00 72.86 57.3% 17.58 9.6%

OISE $42.61 40.61 45.00 2.39 5.6% 439 | 10.8%

OPP $390.54 438.10 464.90 74.37 19.0% 26.80 6.1%

1A $233.30 231.37 263.00 29.70 12.7% 31.63 | 13.7%
U.S. Arctic Research

Commission $1.17 $1.45 $1.49 0.32 27.4% 0.04 2.8%

Research & Related Activities $4,449.25 $4,765.95 $5,131.69 $682.44 15.3% | $365.74 7.7%
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NSF-wide Investments Totals

Dollars in Millions

Change over

FY 2006 FY 2007 FY 2008 FY 2006
Actual Request Request Amount Percent

Biocomplexity in the Environment 80.03 4258 ~ 0.00 -42.58 -100.00%
Climate Change Science Program 196.88 205.25 208.25 3.00 1.46%
Cyber-enabled Discovery & Innovation 0.00 0.00 51.98 N/A  NA

Cyberinfrastructure 520.50 597.31 644.09 46.78 7.83%
Human and Social Dynamics 3947 4145 3795 -350 -8.44%
Mathematical Sciences 88.81 7845 0.00 -78.45 -100.00%
National Nanotechnology Initiative 359.71 37318 389.90 16.72  4.48%

Networking & Information Technology R&D 811.53 903.74 993.69 89.95 9.95%
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Cyber-Enabled Discovery & Innovation (CDI)

“Broaden the Nation’s capability for innovation by
developing a new generation of computationally based
discovery concepts and tools to deal with complex, data-
rich, and interacting systems.”

2 ENG broadly supports research in advanced cyber-
enabled engineering throughout all its divisions.

2 CDI investments areas include:

Complex interactions

Computational experimentation

Knowledge extraction

Virtual environments

Education in computational discovery

L 2 2 2 2 L 2

> Budgets - 2008 2009 2010 2011 2012
$51.98m $100m $150m $200m $250m
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Engineering FY 2008 Budget Request

Dollars in Millions

Change over

FY 2007

FY 2006 | FY 2007 | FY 2008 Request
Actual Plan | Request Amt %
CBET $125.09| $128.29| $144.97| $16.68 13.0%
CMMI 148.82 156.86 174.08| 17.22 11.0%
ECCS 77.91 83.40 93.96| 10.56 12.7%
[P 109.65 120.08| 128.39 8.31 6.9%

Small Business Innovation

Research (SBIR) 99.45 108.88| 116.41 7.53 6.9%
EEC 123.99 114.92| 116.90 1.98 1.7%

EFRI - 25.00 25.00 - -
Total, ENG $585.46 | $628.55| $683.30| $54.75 8.7%

(Totals may not add due to rounding.)
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ENG NSF-wide Investments

Dollars in Millions

Biocomplexity in the Environment
Climate Change Science Program

Cyber-enabled Discovery & Innovation
Cyberinfrastructure
Human and Social Dynamics

Mathematical Sciences

National Nanotechnology Initiative
Networking & Information Technology R&D

FY 2006 FY 2007 FY 2008
Actual Request Request Amount

6.00
1.00

0.00
52.00
2.00

2.91

123.77
11.20

4.00
1.00

0.00
54.00
2.00

1.46

137.02
11.20

0.00
1.00

10.00
58.00
1.50

0.00

139.02
21.20

Change over
FY 2006

-4.00
0.00

10.00
4.00
-0.50

-1.46

2.00
10.00

Percent

-100.00%
0.00%
N/A
1.41Y%

-25.00%

-100.00%

1.46Y%
89.29%
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ENG and NSF Funding Rates

Research Grants
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ENG Standard vs. Continuing Grants

100%

90% -

80% -

70% -

60% -

50% -

40%

30%

20%

10%

0% ‘ ‘ ‘
FY 2005 FY 2006 (est) FY 2007 (est) FY 2008 (est)

@ Continuing B Standard




ENG Funding Analysis

I Fenced VS. Constramed VS. Unfenced
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Research Collaborations

Percent of Single Pl vs. Multiple Investigator Awards
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ENG Funding Rates

Research Grants
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NSF Research Collaborations

Percent of Single Pl vs. Multiple Investigator Awards
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Recent Solicitations

2 Active Nanostructures and Nanosystems — NSF 06-595,
August 6, 2006

2 Major Research Instrumentation Program — NSF 07-510,
October 26, 2006

2 Engineering Research Centers — NSF 07-521, November 13,
2006

2 Grant Opportunities for Academic Liaison with Industry —
NSF 07-522, November 13, 2006

2 Explosives and Related Threats: Frontiers in Prediction and
Detection — NSF 07-528, November 30, 2006

2 Nanotechnology UG Education — NSF 07-554, March 13, 2007
2 RET in Engineering — NSF 07-557, April 3, 2007
2 Engineering Virtual Organizations — NSF 07-558, April 4, 2007
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Summary and Discussion

Topics

> Directorate update

L 4

*

2

New ENG programs
NSB transformative research
NSF and ENG trends

> Additional Advisory Committee items

* & o o

EFRI
Diversity and broadening participation
NSF strategic planning - ENG division plans
Understanding and improving U.S. K-12 engineering
education
Break out groups

 Engineering PhD education

 Engineering grand challenges
NSF and ENG cyberinfrastructure activities
Messages for improving public understanding of
engineering
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Chemical, Bioengineering, Environmental,
and Transport Systems

Deputy Division Director

Division Director H Senior Advisor

Bruce Hamilton

Biotechnology
Fred Heineken

Chemical and
Biological Separations
Geoff Prentice

Marc Ingber

Fluid Dynamics
Bill Schultz

Combustion, Fire, and
Plasma Systems
Phil Westmoreland

Bob Wellek iy Judy Raper Marshall Lih
' Biomedical :
_ Chemical, : : Environmental
Biochemical, and Transport and Engineering and Endineering and
Biotechnology Thermal Fluids Engineering Sﬂstainab%lit
Systems Healthcare y
Process and Thermal Research to Aid Environmental
Reaction Engineering Transport Processes ~ Persons Engineering
Maria Burka Pat Phelan With Disabilities Pat Brezonik
Bob Jaeger
Catalysis and Interfacial Processes ) ) Environmental
Biocatalysis And Thermodynamics Biomedical Technology
John Regalbuto Bob Wellek Engineering Cindy Ekstein
Semahat Demir
Bioc_hemi_cal Rarticulate and Energy for
Engineering Multiphase Processes

Biophotonics
Leon Esterowitz

Sustainability
Rose Wesson/
Trung Van Nguyen

Environmental
Sustainability
Cindy Lee
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Civil, Mechanical, and Manufacturing Innovation

Division Director
Adnan Akay

Geoenvironmental and

Engineering Deputy Direct_or
Infrastructure — George Hazelngg |
|
SYBIEME Materials

Transformation
and Mechanics

Geohazard Mitigation
Richard Fragaszy

Information Technology
And Infrastructure Systems
Edward Jaselskis

Infrastructure
Systems Management
and Hazard Response

Vacant

Manufacturing Machines
and Equipment
George Hazelrigg

Network for Earthquake
Engineering Simulation
Research
Joy Pauschke

Structural Systems
and Hazard Mitigation
of Structures
Douglas Foutch

Innovation Sciences
and Decision
Engineering

Geomechanics and
Geotechnical Systems
Richard Fragaszy

Infrastructure Material
And Structural Mechanics
Perumalsamy Balaguru

Materials Processing
and Manufacturing
Mary L. Realff

Mechanics and
Structures of Materials
Ken Chong

Nano/Bio Mechanics
Jimmy Hsia

NanoManufacturing
Haris Doumanidis

Materials Design and
Surface Engineering
Clark Cooper

Control Systems
Vacant

Dynamic Systems
Edward Misawa

Engineering Design
Judy Vance

Manufacturing
Enterprise Systems
Abhi Deshmukh

Operations Research
Stephen Nash

Service Enterprise
Engineering
Matthew Realff

Sensor Innovation
and Systems
Shih Chi Liu
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Electrical, Communications and Cyber Systems

Division Director _‘
Usha Varshney

Senior Advisor
Lawrence Goldberg

| T o A R

Electronics, Photonics and
Device Technologies

Power, Controls and
Adaptive Networks

Integrative, Hybrid and
Complex Systems

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

Micro/Nanoelectronics;
Bioelectronics; NEMS/MEMS;
Sensors

Rajinder Khosla

Micro/Nanoelectronics; Molecular
Electronics; Spin Electronics;
Organic Electronics;
Micromagnetics; Power Electronics
Olufemi Olowolafe

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

Leda Lunardi

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

Yogesh Gianchandani

Cybersystems; Signal
Processing
Scott Midkiff
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Engineering Education and Centers

Division Director
Allen Soyster

I_|_I_|_I

Deputy _Dlrec_tor for Senior Advisor Senior Staff Deputy_Dlrec_:tor for
Engineering for Engineering Associate Engineering
Centers Bruce Kramer Win Aung Education
Lynn Preston Sue Kemnitzer

. Cross-Directorate
ERC Education

Bioengineering

Barbara Kenny

Deborah Jackson

Barbara Kenny

Summer Institutes

Mary Poats

. Programs . .
Win Aung Barbara Kenny Sharon Middledorf Engineering
Education
y— , Nanotechnology Sue Kemnitzer
ERC Assessment 3”3 acturing Undergraduate Stephanie Adams
Linda Parker anB roliessmg Education Sharon Middledorf
ruce Kramer Mary Poats
Research
ERC Diversity Earthquake International Experiences for
And Pre-College Engineering Research and Teachers
Education Vilas Mujumdar Education in Mary Poats
Mary Poats Engineering
' Ui LT Research
Nanoscale Science Microelectronics :
d Enqi ' , . , Experience for
and £ngineering Systems and Bioengineering & Undergrads
S N Information Bioinformatics
Deborah Jackson

Esther Bolding




Industrial Innovation and Partnerships

Division Director H Senior Advisor
Kesh Narayanan Joe Hennessey

Industry University — Office of
Cooperative Grants Opportu_nltles Industrial
ReA?eaSrcrtl CeEtefrs ff_f Acad\?vrqlhc Innovation
ex scnwarzkop lalson |
Sl T Donald Senich I

I » Advanced Materials and
» Advanced Electronics (4) . Manufacturing
- Advanced Manufacturing (3) Partnerships Deepak Bhat, Rathindra DasGupta,
« Advanced Materials (7) for Innovation Joseph Raksis, Rosemarie Wesson
« Biotechnology (4) Sara Nerlove * Biotechnology
« Civil Infrastructure Systems (3) Thomas Allnutt, Ali Andalibi,
* Energy and the Environment (5) Georg(_e Vermont
» Fabrication and Processing . Chemlca_l Technology
Technology (7) Rosemarie Wesson
» Health and Safety (4) . Electrqnlcs o
* Information and Communications (6 Juan Figueroa, Murali Nair,
* Quality, Reliability and T. James Rudd
Maintenance (2) * Information Technology
« System Design and Simulation (1) Errol Arkilic, lan Bennett
» Special Topics




EFRI Timeline

FY 2006- 2007

Grantees
meeting

Solicitation Preproposal Full

Release Panels proposals
panels

Preproposals Full
due Proposals
due

Aug 06 Oct 06 Dec 06 Feb 07 Apr 07 Jun 07 Aug 07 Oct 07
FY 2007- 2008

Community PD PD ENG Solicitation
Input Proposals Working Advisory Release
* Workshops Groups Committee
* Meetings
* Panels
* Societi
. Aggldeelne;ises ENG PD ENG
VPl Advisory Retreat Leadership
e Publications .
.« COV Committee Retreat
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NSF Strategic Planning

NSF Strategic Goals — 2006-2011

3 Discovery:. Foster research that will advance the
frontiers of knowledge, emphasizing areas of greatest
opportunity and potential benefit and establishing the
nation as a global leader in fundamental and
transformational science and engineering.

2 Learning: Cultivate a world-class, broadly inclusive
science and engineering workforce, and expand the
scientific literacy of all citizens.

2 Research Infrastructure: Build the nation’s research
capability through critical investments in advanced
Instrumentation, facilities, cyberinfrastructure, and
experimental tools.

> Stewardship: Support excellence in science and
engineering research and education through a capable
and responsive organization.
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NSF Strategic Planning

NSF Strategic Goals - Discovery

2 Discovery — Advancing the frontiers of knowledge

L 4

Promote transformational, multidisciplinary
research.

Further U.S. economic competitiveness

Foster research that improves our ability to live
sustainably on Earth.

Investigate the human and social dimensions of
new knowledge and technology

Advance fundamental research in computation
science and engineering.
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NSF Strategic Planning

NSF Strategic Goals - Learning

2 Learning — Cultivate and expand and world-class,

broadly inclusive engineering workforce

+ Build strong foundations and foster innovation
to improve K-12 teaching, learning and
evaluation in science and mathematics.

+ Develop methods to effectively bridge critical
junctures in STEM education pathways.

+ Prepare a diverse, globally engages STEM
workforce.

+ Integrate research with education and build
capacity.

+ Engage and inform the public in science and
engineering through informal education.
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NSF Strategic Planning

NSF Strategic Goals — Research Infrastructure

2 Research Infrastructure — fill the gaps in advanced
Instrumentation, facilities, and cyberinfrastructure

+ Fill the gaps in our ability to provide enabling
research infrastructure.

+ ldentify and support the next generation of large
research facilities.

+ Develop a comprehensive, integrated
cyberinfrastructure to drive discovery in all fields of
science and engineering.

+ Strengthen the nations’ collaborative advantage by
developing unique networks and innovative
partnerships.
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NSF Strategic Planning

NSF Strategic Goals — Stewardship

2 Stewardship — enhance the capability and responsiveness
of the organization

+ Strengthen our traditional partnerships and develop new
collaborations with other agencies, organizations and
corporations, identifying common goals that can write
and focus partnerships.

+ Expand efforts to broaden participation from
underrepresented groups and diverse institutions in all
NSF activities.

+ Recruit, hire and empower highly qualified professional
staff members who reflect the diversity of our
community.

+ Develop mechanisms to improve training and mentoring
for Program Directors
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Directorate for Engineering
Research and Education Themes FY 2008

2 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 Engineering spans thefrontlers_—
divisions, and give general guidance o0 "o €eino 00y 1 & e o Ve
on the potential future directions of
engineering research.

> 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 FY 2008

2> Complex Engineered and Natural Systems:
Addresses unifying principles that enable
modeling, prediction, and control of emergent
behavior in complex systems.

2 This research also directly impacts a number of
specific national research goals, including
materials for improving structural performances
during natural disasters, overcoming barriers to
quantum information processing, and world- Algorithm simulates complex
leading automation and control technologies. tornado behavior.

> This research enhances our ability to understand

+ natural systems (e.g., ocean/atmosphere interactions, protein
folding),

+ engineered systems (e.g., critical infrastructure, nanoscale self-
assembly), and

+ Interface of natural and engineered systems (e.g.,
brain/machine interface, DNA-based computers).
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Directorate for Engineering
Research and Education Themes FY 2008

2 Energy and the Environment: Frontier research
to improve the cost, sustainability, and security
of our nation’s energy system. Topics may
Include biofuels, hydrogen production, and
solar and fuel cells. This research closely
aligns with the national goals of hydrogen and
solar energy, and research critical to alternative
energy. Bacterial fuel cell that produces

> This research includes: electricity as it cleanses

L ¥ wastewater.

+ performing fundamental research to discover new methods of energy
conversion and distribution,

+ understanding reaction pathways for energy systems,

+ developing quantitative understanding of energy/environment
Interactions — including water — at the impact of these systems on
society, and

+ evaluating energy workforce needs, and stimulating evolution of
education programs.
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Directorate for Engineering
Research and Education Themes FY 2008

2 Innovation: Enables national competitiveness
and the ability to foster and catalyze innovation,| ===
and the research needed to move from - |
fundamental knowledge to societal benefit. <
Activities In this area will integrate research, Y .
education, and innovation — especially through - .

existing programs such as SBIR/STTR, GOALI, MP3innovation based on broad,
I/UCRC, and PFlI. integrated platform.

= This theme includes three thrusts:
« Research in the fundamentals of innovation: What do we know

about the steps needed to move from knowledge to societal
benefit?

« Partnership opportunities: How can we provide new
opportunities for advancing this knowledge toward society
benefit?

+ Education for innovation: Educating a technology-enabled
workforce with skills to excel in innovation.
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Directorate for Engineering
Research and Education Themes FY 2008

2 Manufacturing Frontiers: Research that
catalyzes multiscale manufacturing, from
fundamental metrology through atomic-scale
control of raw materials. This area supports
nanofabrication and nanomanufacturing,
automation and control technologies, and
manufacturing innovations for more efficient “Craftsman-like” nanoparticle

. . assembly module.
production practices.

> These opportunities manifest most clearly in the emerging field of
nanotechnology and in the promise of nanomanufacturing.

+ Create quality-engineered nanomaterials in necessary quantities.

+ Perfect manufacturing on atomic and molecular scale.

+ Enable the design and assembly of systems and sub-systems that
Incorporate nanoscale elements and exploit functionality at the
macroscale.

+ Facilitate the transfer of nanoscience discoveries to practical
applications.
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Directorate for Engineering
Research and Education Themes FY 2008

Nanotechnology: NSF, through the National
Nanotechnology Initiative, drives our nation’s
efforts to lead the world in fundamental
nanotechnology research. Topics span both
active and complex nanosystems, which are
critical for frontier technologies that harness
the integration of biology, neurology, energy, : : :
Self-assembling materials align
and water resources. to enable hydrogen storage.

Systematic control and manufacture at the nanoscale are envisioned
to evolve into four overlapping generations of nanotechnology
products:

+ passive nanostructures,

+ active nanostructures,

+ systems of nanosystems with three-dimensional features, and

+ heterogeneous molecular nanosystems.
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ENG Education and Workforce

2 ENG directly and indirectly invests in workforce activities

ENG Major Investments FY 2005 FY 2006
RET - sites and supplements $4.00 million $4.33 million
REU — sites and supplements $12.62 million | $12.52 million
Engineering Education $13.26 million $14.63 million
NSF-wide activities $24.28 million |  $24.43 million
ERC education activities $11.80 million | $11.90 million
CAREER $37.27 million $39.36 million
BBSI/NNCS/NUE $3.25 million $3.20 million
SBIR/STTR Programs $0.60 million $1.20 million
ENG Grad Research Diversity Sups $0.6 million $1.20 million
Tribal Colleges NA $0.25 million
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ENG and NSF Funding Rates

Research Grants
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NSF FY 2006 Centers Funding ($253M)

Percentage of Total NSF Centers Investment
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NSF FY 2006 Centers Funding
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NSF Centers & Research Infrastructure Funding
FY 2006 Percentage of Total NSF Investmi t
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NSF Centers & Research Infrastructure Support
FY 2006 Percentage of Each Directorate’s Budget
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