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" SEES: Science, Engineering and Education
for Sustainability

Catalysty

* RCN- Research Coordination Networks
« SRN- Sustainability Research Network >-| Ii"

« SEP- Sustainable Energy Pathways l .,,;_:_. Hﬂ

* PIRE- Partnerships for International Research e
& Education
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http://www.nsf.gov/sees NSF-Wide Investment
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CIF21: Cyberinfrastructure Framework for 21st
Century

Science and Engineering
Cyberinfrastructure fo transform research, innovation RGN ‘e
and education LOMPUTING =2
Coherent program building on other CI investments o
across NSF

- eXtreme Digital (XD), Software Infrastructure for |
Sustained Innovation(SIZ2) :

Four major components
+ Data-enabled science
+ New computational infrastructure, including "matter-
by-design”
s Community research networks

s Access and connections to cyberinfrastructure
facilities

PARADIGM



. NSF FY12 Budget Priorities

“T9%" BioMaPS: Biological, Mathematical, Physical
Sciences and Beyond

Research at the interface between BIO, MPS, and ENG

>Renewable fuels; bio-based materials; bio-
imaging; supports SEES and Advanced
Manufacturing activities

»Computational modeling for visualizing the
geometrical structure of photosynthetic
vesicles

»Improved mathematical models for blood
vessel stents lead to a better stent with less
chance of buckling

» Sandfish swimming in sand inform studies of
motion in granular media




Directorate for Mathematical &

Physical Sciences (MPS)

Mathematical and Physical Sciences
(MPS) Director - Edward Seidel

Division of
Astronomical
Sciences
(AST)
James S. Ulvestad

Division of Division of Division of
Chemistry Materials Mathematical
(CHE) Research Sciences

Matthew S. (DMR) (DMS)

Sastry Pantula

Ian Robertson

Platz

Division of
Physics
(PHY)
Joseph L. Dehmer

Office of Multidisciplinary Activities (OMA) I



NSF Division of Chemistry
(CHE)

Matthew S. Platz
The Ohio State University
and

The NSF Division of Chemistry



Individual

Investigator
Awards
FY10

CAREER

RENEWAL

PRIOR

NEW

TOTAL

SUBMITTED

224

256

43

1345

1644

FUNDED

43

138

19

227

384

AWARD
Rate, FY10

19.2%

53.9%

44.2%

16.9%

23.4%
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ITA Submission Windows

Now: July and November
Future: Summer Only? (2012)



Directorate for Mathematical & Physical Sciences

: Division of Chemistry
How CHE Allocates Dollars
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m Targeted Solicitations-

Research

m Disciplinary Research
Programs (lI1A)




Science, Engineering and
Education for
Sustainability

(SEES)
http://www.nsf.gov/sees/



AMERICA COMPETES ACT

SEC. 509. SUSTAINABLE CHEMISTRY BASIC
RESEARCH

The Director shall establish a Green Chemistry Basic
Research program to award competitive, merit-based
grants to support research into green and sustainable
chemistry which will lead to clean, safe, and
economical alternatives to traditional chemical
products and practices.



;Division of Materials Research
(DMR)

Linda S. Sapochak, Program Director
Solid State & Materials Chemistry

CCR MEETING 2011
Detroit, MI



lan Robertson
Division Director

Janice Hicks
Deputy Division Director

Offices and Centers

Y
Lynnette

Madsen Nadia El-Masry

Biomaterials

Akkara

Metal and Metallic
Nanostructures

Alan Ardell

David
Brant

— ‘
%
..:TT 8

Condensed Matter

Physics
Daniele
Finotello

&

Jia Grace
Liu

Andrew
Lovinger

Condensed Matter and
Materials Theory

| — e —
e —

Daryl Hess Serdar Ogut
Solid State and
Materials Chemistry

- ——
LN
% - 4
E d

Linda Michael
Sapochak Scott

ONE proposal submission window for IIA Programs - Sept 1 - Oct 31.



¥ ~.(4lloca’rion of resources within the Division of Materials
Research, FY 10. Budget ~ $300M

STCs Education and
2% _Workforce
T 6%

Nano Centers
3%

Individuals and
Groups
42%

Facilities
20%

CAREER
7%

Instrumentation

2%
Major Research Instrumentation Program - MRI (FY 10)- $16.1 M (5.6% of DMR budget and
18.9 % of total MRI budget). Note the percentage allocated is driven by proposal pressure!




Funding Levels for Division of Materials Research
2000-2010
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. DMR Distribution by Individual Investigator Award
Program (FY 2010)
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National Nanotechnology Initiative (NNI):

NNTI Signature Initiatives:
Nanoelectronics for 2020 and Beyond,
Nanomanufacturing for Sustainable Development,
Nanotechnology for Solar Energy Collection and Conversion.

Science, Engineering, and Education for Sustainability
(SEES):

http://www.nsf.gov/sees/

CAREER: support of young investigators who exemplify the role of
teacher-scholars through outstanding research, excellent education and
the integration of education and research within the context of the
mission of their organizations.

DMR success rate is about 28 %.
Deadline in MPS is July 27,2011,
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Research at the Interface of Biological, Mathematical, and
Physical Sciences (BioMaPS): BIO, MPS, and ENG will coordinate
research from the discovery of biological, physical, and
mathematical principles underlying the biological processes, to
their application to the energy sector and advanced
manufacturing.

-,

A

Cyber-Infrastructure Framework for the 21st Century
(CIF21): Investments in MPS computational sciences, algorithm
development, and software infrastructure needed for sustained
long-term research efforts.

Advanced Manufacturing: nanomanufacturing, —
industry/university partnerships, and BioMaPS. NSF- $96_18\\/\-, j

Science and Engineering Beyond Moore's Law (SEBML):
advancing the forefront of communications and computation
capability.



Chemical, Bioengineering, Environmental,
and Transport Systems (CBET)

John J. Mc6Grath
Division Director

Council for Chemical Research
May 1-3, 2011



Directorate for Engineering

Fy 2011

Tom Peterson, Mike Reischman, Omnia El-Hakim

Emerging Frontiers in
Research & Innovation =

Office of the Assistant Director
Deputy Assistant Director

Senior Advisor

(EFRI) 5765M Program Director for N it
$29M Diversity & Outreach
Sohi Rastegar Mihail Roco
. . Civil, . Cherpical ‘ Electrical, .
Engineering . Bioengineering, . Industrial
. Mechanical, and . Communications .
Education and . Environmental, Innovation and
Manufacturing and Cyber .
Centers I . and Transport Partnerships
nnovation Systems
$132M (CBET) 156 M
$192M $160M $96M $

Theresa Maldonado

Steve McKnight

John McGrath

Robert Trew

Kesh Narayanan
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~ National Science Foundation | Directorate for Engineering
T Chemical, Bioengineering, Environmental, and Transport Systems Division (CBET)

26 April 2011

Senior Advisor Division Director D_ep_lu_ty .
Division Director
Marshall Lih John McGrath Bob Wellek
I | | 1
,

Chemical, Biochemical, &
Biotechnology Systems

Bioengineering and
Engineering Healthcare

Environmental Engineering
and Sustainability

|

Transport and
Thermal Fluids

1401 - Catalysis
and Biocatalysis

George Antos

1417 - Chemical
and Biological
Separations

Rose Wesson

1403 - Process
and Reaction
Engineering

Maria Burka

5345 - Biomedical
Engineering

Semahat Demir

7644 - Energy for
Sustainability

Greg Rorrer /
Geoff Prentice

1407 - Combustion,
Fire, and Plasma
Systems

Arvind Atreya

7236
Biophotonics

Leon Esterowitz

7644 — Energy for
Sustainability & 1440
Environmental Engrg

Geoff Prentice

1443 - Fluid
Dynamics

Henning Winter

7909
Biosensing

Alex Simonian

1440 - Environmental
Engineering

Paul Bishop /
Geoff Prentice

1414 - Interfacial
Processes and
Thermodynamics

Bob Wellek

1491 Biotechnology,
Biochemical, and
Biomass Engineering

Theresa Good

1179 - Environmental
Health and Safety
of Nanotechnology

Barbara Karn

5342 - General
and Age Related

Disabilities Engrg
Ted Conway

7643 — Environmental
Sustainability

Bruce Hamilton

1415 - Particulate
and Multiphase
Processes

Ashok Sangani

1406 - Thermal
Transport
Processes

Sumanta Acharya



Growth in CBET Has Been Primarily in
Environmental & Bioengineering
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Environmental Chem Transport Bioengr Division



Largest Proposal Load in ENG/NSF
Lowest Funding Rate

Overall ENG Funding Rate: 15%

4,000 -
3,500 -
3,000 -
2,500 -
2,000 -
1,500 -
1,000 -
500 -
|:| 4

FY10 Research Grants

CBET CrMI ECCS EEC EFFI IP
11% 12% 17% 22% 23% 65%

W Actions W Awards




CBET Funding Rate Comparison
for Research Awards

Funding Rate

18.% -
16.%
14.%
12.% -
10.% -
8%
6%
4%
2%
- 0.% : | : : -
2006 2007 2008 2009 * 2010
* Includes

ARRA



CBET CAREER Data

500
400
300 -
200 - ® Proposals
B Awards
100 -
O n T T T T 1
2006 2007 2008 2009 2010 2011
2006 2007 2008 2009 2010 2011
Proposals 310 320 346 376 443 423
Awards 44 49 60 74 61 57

Success
Rate 14% 15% 17% 20% 16% 14%



ENG Major Investments

FY12 Budget Request

(Dollars m Millions)
FY 2010
FY2010 FY2010 Enacted/ Change Over

Ommibus ~ ARRA  Annualized Fy2012 FY 2010 Enacted
Area of Inves tment Actual  Actual FY2011CR Request Amount Percent
NNI X $152.50  $17.72 $148.00 $17437 $2637 17.8%
Clean Energy * 115.20 - 11520 17265 5745 499%
SEES Portfolio 7 102.00 - 10820 16200  53.80 49.7%
Engineering Research Centers 48.60 - 54.91 81.00 2609 47.5%
Advanced Manufacturing * 38.50 - 38.42 6542 2700  70.3%
CAREER 60.26 - 46.98 53.38 640  13.6%
BioMaPS - - - 1800  18.00 N/A
National Robotics Initiative - - - 12.50 12.50 N/A
Science and Technology Centers 3.37 - 3.36 10.00 6.64 197.6%
CIF21 Portfolio % ] ] ] 000 900 N/A
EARS - - - 4.00 400 NA

Major investments may have funding overlap, and thus should not be summed.



« Sustainable Manufacturing, Nanotech for
Solar

Clean Energy

SEES
« Energy, Environment (Water, Climate), EHS

Advanced Manufacturing

* Nano-manufacturing, Innovative Materials
and Manufacturing Processes, Modeling &
Control

BioMaPS
« Energy, Manufacturing, Core
CIF21

e Computation for energy device design and
optimization, embedding CI in manufacturing




Clean Energy Current Awards
By Technology

Energy Conferences $1.1 $65. 6 mil
Carbon Seq. & Storage $1.7 (primary
.. awards)
Energy Efficiency

Nuclear Energy
Fossil Fuels
Energy Storage
FuelCells

Thermal Energy
Water Power

Wind Power
SolarFuels

Solar Photovoltaics

Biofuels & Bioenergy $20.2

0 5 10 15 20
Value of Awards ($million)



~$100M

Thermal Transport Processes

Particulate and Multiphase Processes
Interfacial Processes and...

Combustion, Fire, & Plasma Systems

Environmental Sustainability

Energy for Sustainability

Biotechnology, Biochemical, and Biomass...

»m Advanced

M Green
Micro/Nano

W Traditional
Other

Process and Reaction Engineering 11.4 - 0.4
Chemical and Biological Separations
Catalysis and Biocatalysis 3.7 0.2
I T T T 1
$- $10.00 $20.00 $30.00 $40.00

Awards ($ Million)



Submission Windows

Current Situation

All four clusters with same timing
Fall Window: Aug 15 to Sept 15, 2011
*Spring Window: Feb 1 to Mar 3, 2011

Future Situation- Expect Fall 2011 Implementation
Two clusters in Fall & Two clusters in Winter
Fall Window: As above
* Bioengineering & Transport and Thermal Fluids
Clusters
*Winter Window: ~ Mid-Dec to Mid-Jan
e Chemical Systems & Environmental Clusters



Thank You
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