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l. Purpose of the CESE Center

Faculty and staff in the College of Engineering conduct research in a variety of areas that address
energy production, conversion, storage, usage, and the impact of these activities on the
sustainability of the environment. In erdto foster coseffective and environmentally benign
energy utilization, members of the center lead research to assess both ecandmic
environmentakisk factors, which in turn allows policy makers to investigate alternative future
scenarios, and makeell considered choices. The faculty and research associated with the
center provides atrong foundation for interdisciplinary research to systematically address the
challenges of energy, and its impact on sustainability and the environfleatpurposef the

Center for EnergySustainability,and the Environment (CESE) at OSU is to mobibzganize,

and coordinate faculty and staff research efforts across the College of EngineEnagurpose

of this document is to report on the current statub@tenter

The general administrative structure of the CESE is described in the Appendix A. Associate
Dean Greg Washington served as the Director of CESE until January RBff@ssor Suvrajeet

Sen started heading the effort in February ZDB8 membersf the committee are: Paul Berger
Richard Denning, LiangShih Fan, Joseph Fiksel, Steve Gordon, Séfgpela, John Lannutti,
Richard (Scott) Potter, Steven Ringel, Giorgio Rizzoni, Ah8amet, Suvrajeeden, Philip

Viton, Linda Weavers, Stevéurkovich, and Gregory Washington.

[l. Thrusts of the CESE Center

The research program associated with the center is organized in four major thrust areas. Due to
the multidisciplinary nature of each thrust, they are led by two leaders, each representing a sub
specidization.

1. Energy Sources, Conversion and Storage Technologies :(S®8) college of
engineering has a long history of research on clean coal, biomass/biofuels, novel
materials, fuel cells, and many more. The TIE is helping to coalesce a critical mass of
faculty from a number of departments. Theleaders of this area afer. Liang-

Shih Fan, andDr. Steven Ringel

2. Energy Infrastructures, Economics and Policy (IEPNew technologies and new
economic markets are driving new infrastructures, which must |(ségrasl,
evaluated, and deployed. At the other end of the spectrum, there are infrastructures
(e.g. electricity grid, natural gas pipelines) that are aging, and pose threats to our
energy security. Both ends of the spectrum pose serious research questimnsf
which have been widely regarded as major challenges in the realm of complex socio
technical systems involving both people and machingse coleaders for this area
areDr. Richard Denning andDr. Suvrajeet Sen
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3. Sustainable Buildings and Mobilitf§BM) These uses of energy have defined the
American way of life for over a century. The college has a -kiagding
commitment to transportation, and automotive research (through CAR). In addition,
the area of sustainable buildings is a natural fithwiihe Knowlton School of
Architecture (KSA). This area is led bipr. Steve GordonandDr. Giorgio Rizzoni.

4. Environmental Assessment and ManagentEAtM). The focus of this thrust area
deals with the impact of energy exploration, conversion, and usagé¢heon
environment. While expertise exists in addressing impacts and sustainable use of
coal combustion byproducts, thisarea isexpanding in newdirections which dovetail
with activities of the Center for Resilience, and the Water ResoGe®ter The co
leaders of this area abr. Joseph FikselandDr. Linda Weavers.

Portfolio of Activities funded via the TIE
Faculty Hiring

The plan is to hire up tten new positions over the ne®wo - four years. The overall

goal in this cluster hiring approachtas position the university to be a national leader in
Energy and Environmental Issues.College level committee was been formed and each

of the departments involved chose their own departmental committees based on
departmental Patterns of AdministrationThis college committee was charged with
benchmarking peer institutions, making recommendations for specific areas of focus and
for specific faculty, and organizing the seminars and faculty interviews. The initial areas
identified are: Nuclear EngineeringCoal Science and Technology, Combustion,
Thermodynamics and Combined Heat and Power, Thermal Solar Energy Systems,
Photovoltaic Materials and Devices, Energy Policy Analysis and PlanBirgiainable
Buildings and Mobility. The search included more tha&0 applicants.As of April 13,
2008, a total of five faculty memberBave accepted positions that have been funded
through the TIE. The numbers hired by each department appear in parentheses below.
One search is currently @oing, and another is assated with Knowlton School of
Architecture(KSA).

1. Civil and Environmental Engineering and Geodetic Sciéd@&EGS)(1): Dr. Karrie
Ann Kubatko has been hired in one of the TIE positions. Her research interests lie in
the field of environmental geochermis and mineralogy, with much of her work
focused on the characterization of uranibearing crystalline phases. These phases
are important in managing nuclear waste as understanding their genesis and stability
is needed to predict the migration of uraniin impacted sites, such as Hanford and
Savannah River, as well as to determine over thetiemg how uranium contained in
waste repositories will be transformed upon contact with water. She was jointly hired
by the School of Environment and Natural ®eses and CEEGS.

2. Industrial and Systems Engineeririd)): Dr. RamteenSioshansi has accepted a
position as an Assistant Professor. He is currently with the National Renewable
Energy Labs, where he has been since the completion BhBisit the Universityof
California, Berkeley His interests are in the competitive electricity markets, and
could be classified in tharea of Energy Infrastructures, Economics, and Policy.
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3. Mechanical Engineeringl): Dr. Sutton has been hired. His area of research is

turbulent combustionmulti-phase flows, and applications in Hiels. He is easily
classified in the area @&@nergy Sources;onversionand Storage

. Nuclear Engieering (2): The NuclearEngineering program within Mechanical

Engineering has hired a full protes, Dr. Carol Smidts formerly with the University

of Maryland, and is currently in negotiation with a potential junior faculty member

the instrumentation and reactor control ar&. Smidts is well known in the nuclear
engineering community for heady work in human reliability analysis and currently

for her work on the quantification of software reliability in digital control systems.
Dr. Smidts is currently Deputy Director of OSUOs Academic Center of Excellence on
Instrumentation, Control Systenad Safety, which is funded by Idaho National
Laboratory. She will assume the directorship in the autumn of 2008. The junior
faculty member also has substantial experience with nuclear instrumentation but
related to advanced hardware development. Becaflithe vital transitional role that
nuclear energy must play as the nationOs reliance on fossil fuels decreases, both of
these hires are classified in the areaEofergy InfrastructuresEconomics,and
Policy.

. A search is currently on for jaint-hire between MiterialsScienceEngineeringand

Electrical andComputerEngineering The person hired into this positiavill most
likely be a OmaterialsO person, awduld be classified asEnergy Sources,
Conversion, and Storage

. Open Positions There are thre open positionsot including the position that has

been committedo KSA. The KSA position is at $8000 (Continuing Fundsjrom
the TIE and the three other positioase at $5,000 each from the collegand the
departments to make three position$Ht0k (continuing funds) eactA process has
been developed to these remaining positiofilse college of engineering will
distribute the remaining TIE positions to individual departments by a competitive
processwhere the departmentsubmit plans describg how they will utilize the
positions. The proposals will be evaluated using the following metrics:hE) impact
of the hire(s)on the general energy solutiorhetimpact of the hire(sjo the
Department, the College and the Univers8y How well the planand the proposed
hire(s) fits in with current and future reseatmds nationally2) How well the plan
and the proposed hire(s)(8t in with gate and local research trendg™ow well the
plan and the proposed hire(s) fits in with department and college thrDstss the
position(s) build on any past strategic initiative$} How well does the position
satisfy our Land @nt missiof?

B. Proposal Submissions

One of the primary reasons for the development of CESE is the ability to focus on major
state and federal fuling opportunities. Within the first two years, we have already
participated in a number of major proposals. These efforts could represent up to $60
$70 million of new funding to the energy and environmental commur@SEfaculty
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paticipated by oganizing teamdnterfacing with sponsors, hosting information sessions,
motivating faculty submissiorend actuaijl leading some of the proposals.

Note Only proposas here that are a direct result of CESE intervensianlisted Other
proposals mayave been submitted but are not part of CESE effustigh they may be
part of an individual faculty membédsesearch

1. Funded Grants and Contracts

(a) Engineering Clostridia for Economic Production of Biobutanol as a Biofuel, Pl
ShangTian Yang

(b) Carbon Megative Syngas Gas Chemical Looping for Hydrogen Synthesis Using
Ohio Coal or Biomas®}I: Liang-Shih Fan

(c) CHBE OHigh Purity Hydrogen Production with-3itu Carbon Dioxide and
Sulfur Capture in a Single Stage Reactor$01.6 million - ongoing project
(Awarded from USDOE in 2007PI: Liang-Shih Fan

(d) CHBE several coal direct chemical looping and syngas chemical looping projects
currently underway (Awarded from Ohio Coal Development Office in 2007).
Pl Liang.-Shih Fan,

(e) ABR Nuclear Energy Research iaiive (NERI)} In collaboration with
Massachusetts Institute of Technolognd Idaho State University, OSU is
working aNERI for the Department of Energy to perform risk/economic tradeoff
studies for an Advanced Burner Reactor (ABR). The ABR would burn
radioactive waste from commercial power reactors resulting in a major reduction
in the demand for geologic radioactive waste repositories. This is a three year
programPl: T. Aldemir, R. Denning

(f) Global Nuclear Energy Partnershi@SU received a orgear NERI grant from
the Department of Energy in support of the Global Nuclear Energy Partnership.
Within this study, OSU is examining monitoring of transuranic wastes in a fuel
reprocessing facilityPl: X. Sun

(g) Korean Atomic Energy Research Instityf€AERI) - OSU received a contract
from theKorean Atomic Energy Research Institute to perform research in the area
of software reliability assessment of safety critical digital systems for nuclear
power plantsPIl: C. Smidts

(h) Digital Instrumentation and ContrelOSU submitted its five year strategic plan
for the Academic Center of Excellence in Digital Instrumentation and Control
Systems and Safety to Idaho National Laborat&y.D. Miller, T. Aldemir,
C.Smidts

() Laboratory Directed Research and Developm@mRD) - OSU is currently
developing d.DRD proposal to be submitted to Idaho National Laboratdrye
proposal will focus on the development of methods in the area obaistd
design of digital instrumentation and control systems to support the Next
GenerationNuclear Power Plants (NGNP) prograRil: C. Smidts, T.Aldemir,

F. Ozguner, U. Ozguner
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() Biocomplexity in Material Use An interdisciplinary team receivedfve-year,
$2 million award from National Science Foundation for the study of
biocomplexity in matedl use, with applications to biofuel®l: B. Bakshi.

(k) Sustainable Buildings ProjeEtOSU Center for Resilience is collaborating with
the OSU Medical Center and U.S. EPA on a Sustainable Building project,
including aggressive energy use reduction goalstHe health sciences campus
master plan. U.S. EPA is supporting a fullime postdoctoral researcher
beginning in 2008PI: J. Fiksel

() Carbon Footprinting and Life Cycle Too8 OSU Center for Resilience has
developed new tools for carbon footprintingldiie cycle assessment, which are
being applied under contract for a variety of private and public clients, including a
greenhouse gas inventory completed in 2008 for the City of Colunius.
Fiksel

(m)Solid Waste Value Opportunities Proje@tUnder contact to Ohio EPA, are
developing an advanced toolkit for evaluating opportunities to convert solid
wastes into economically valuable energy and materialgs includes regional
collaboration with existing industry networks through the U.S. Business Counc
for Sustainable Development, and creation of a systems dynamics model to assess
the longterm benefits for Ohio.A supplementary grant was awarded by Ohio
EPA in 2008.PI: B. Bakshi and J. Fiksel

(n) Energy Management Strategies for RingHybrid-Electric Vehicles (PHEVS),
funded by CAR Industrial Consortium, 2608 (ongoing). Pl G. Rizzoni

(o) Aging and life cycle modeling and experimental evaluation @bhibatteries for
PHEVs, funded by CAR Industrial Consortium, 2a0& (ongoing). PI: G.

Rizzoni

(p) Control Strategies for Hybri€lectric VehicleS Cummins Inc., PtsG. Rizzoni,
S. Yurkovich

(q) Study of Hybrid Powertrains for Heavy Duty Vehicdle®ana Corp.Pl: G.
Rizzoni

() Aging, characterization and diagnostics ofidi and PbA batteriésU.S. Army
TARDEC. PlIsG. Rizzoni, Y. Guezennec

2. LargePendingProposals
Several large proposals were submitted. Those that were not funded are included in
Appendix A.

(&) NSF Emerging Frontiers of Research and Innovation (EERBsilient and
Sustainable Infrastruate® $2 million /five years- Advanced to final roun® Pl
EB. Bakshi

! These projects represent collaborative research with the Center for Automotive Research (CAR). This research is
devoted to systems that are cleaner and moredeeftic
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(b) Ohio Research ScholarsAdvanced Energy Systems via Green Industrialization
$37.5million/five years (2008). PP G. Washington, Facultyfrom more than
four universities (University ofToledo, Ohio University, and Case Western
Reserve University)

(c) Ohio Research ScholarsResearch Cluster for Intelligent, Efficient & Clean
Propulsion and Powei$34 million/five years (2008). Pl B M. Benzakein
Faculty from more thathree universities University of Toledo, University of
Dayton, and University ofkron)

(d) Third Frontier Wright Projects Program: CAR Ecosystem: Development of a
large scale vehicko-grid and vehicleo-building laboratory. $6M (including
50% cost share), 2068)10PI: G. Rizzoni

C. Scholarly Activities
1. Workshopsand Seminars

(@) In December 2007Suvrajeet Senand Joseph Fikselhosted a workshop on
Energy Systems Modeling.The Keynote speaker at the workshop was the
GovernorOs chief energy advjddark Shanahan. In addition, eskers providing
the FederagjovernmentO®search agenda included the Chief Technical Advisor
to the EIA administrator (Dr. Susan Holt) and the NSF Division Director for
Centers (Dr. Allen Soyster)Other high profile academic researchers were also
invited to speak at the workshop

(see http://www.iwse.osu.edu/homepage/ssen/energysympproceedingsipdf
May 2007,S. Korpela andJ. Fiksel organized a guest lecture by Paul Metz,
European Business Council for Sustainable Energy, on OClimate Strategy: A
European PerspectiveO.

(b) In January 2008). Fiksel organized a workshop for dialogue on energy and
environmental issues between OSU scientists and the-OMid Regional
Planning Commision, cefacilitated byK. Bartter .

(c) Winter Quarter 2008 the CESE supported the joint IEE aBdvironmental

Sciences Graduate PrograBeminar series in lieu of hagrour own. For the
first time, the seminars were opened to the invited public with braadbdition
of invitations. Attendance in addition to the 27 enrolled students ranged between
30D 100 additional faculty, state government, and industry persoihel CESE
provided four of the seven speakers to the conference and Scott Potter, a CESE
committee member, was one of the chief organizers of the seminar series. The
speakers from the CESE and their topics were:

I Energy Scarcity and our FutupsSeppoKorpela

I Personal Mobility in 2027Fhe Vehicles of TomorroWGiorgio Rizzoni

I Resilience and Stainable DevelopmeltJoseph Fiksel

I Aerosols and Global WarmirigBarbara Wyslouzil
Additional speakers included, Prof. Lonnie Thompson (Earth Sciences), Chris
Korleski (Director of the Ohio EPA), and Prof. Matt Roberts (Agricultural and
Developmental Emnomics)
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2. Publications

A list of sample publications is provided in the Appendix. It is, by no means an
exhaustive list.

. Presentations

A list of sample publications is provided in the Appendix. It is, by no means an
exhaustive list.

D. Educational Programs

1. Graduate Education

Proposal to NRC for Curriculum Development

OSU submitted a one year proposal for curriculum development to the Nuclear
Regulatory Commission aimed at strengthening and developing new courses at the
graduate level in nuclear engering. Courses to be developed include OAdvanced
Modeling of TwePhase Flow PhenomenaO, ODigital Instrumentation and Control
SystemsO and OModular Reactor Experin@n@ourses to be refined include
ONuclear Materials and Their Degradation in RadiafietdsO. Pl: T. Blue, T.
Aldemir, D. Miller, R. Denning, X. Sun, C. Smidts.

NRC Scholarships and Fellowship Proposal

In the FY 08 Budget, Congress allocated $15 million to the U.S. NRC to establish
programs that would support U.S. nuclear engineeringrgnog in the development

of the personnel needed to enable the anticipated expansion of nuclear power. In
response to requests for quotations, the OSU nuclear engineering program submitted
proposals in April 2008 to administer a scholarship program fatests in our
undergraduate minor program and a fellowship program for our graduate students.
The fellowship program grant would provide support for nine fellowgbkars of
graduate work. The scholarship program grant would provide support to thirteen
scholarship years of study. The scholarships are for one to two years of
undergraduate study. The fellowships are for up to four years of graduate study. It is
expected that similar funding will be made available in future fiscal budgets for the
continuaion of these program®l: R. Denning

Environmental Sciences Graduate Program Seminar Series

The Center sponsored a series of guest lectures on enertfyeagmvironment. This

is a multidisciplinary course for graduate students enrolled in programs amith
environmental science component. A detailed description is included above, in
C.1.(c) Scholarly Activities, Workshops and Seminars.

. Undergraduate Education

Sustainable Technologies OPodO Project

Under the guidance of four faculty mentors, two from Inagécal engineering, (Gary
Kinzel, Seppdorpela), and two from architecture (Lisa Tilder and Stephen Turk), an
interdisciplinary team of six students (three architecture and three mechanical
engineering) are working together to design and build a smsihisable home,
nicknamed the OPodO for its diminutive size of ¥25The goal of this project is to
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create an exhibit of the most current sustainable technologies, and show the average
person that being OgreenO does not have to be complicated avexpadscan also

be integrated into the house in a way that makes the additions interesting and
aesthetically pleasing. The exhibit would further the idea that sustainable living
should no longer be the exception, but the norm. The sustainable teabsdboond

in the Pod will be solar power (using solar cells, an AC inverter, and battery storage),
solar hot water heater, innovative temperature regulation using passive solar heating
and phase change thermal salts, gray water recycling and low flow fixatees,

Stirling cycle refrigerator, LED and natural lighting, sustainable building materials,
and structural insulated panels.

EcoCAR: The NeXt Challeng€enter forAutomotiveResearch

OSU has submitted a proposal for participatiofE@@CAR: TheNeXt ChallengéN

the latest in a :9ear series of Advanced Vehicle Technol@gympetitions (AVTC)

for university and college engineering students sponsored by the U.S.Department of
Energy (DOE)N is aimed at demonstrating technologies that address itiwlcr

need for sustainable personal transportation. DOE is joining with General Motors
Corporation(GM), Natural Resources Canada, and many other organizations to
sponsor this new thregear collegiate Advanced Vehicle Technology Competition
(AVTC). Basedloosely on the categoriesf CaliforniaOs Zero EmissioNghicle

(ZEV) regulations,EcoCAR: The NeXt Challengeeksto build and test advanced
vehicles with a wide range of potentially feasible producdigmmnologies that can be
used in future cars andght trucks to achieve much higher enemgfficiency and

lower GHG emissionsThe announcement of the 15 schools selected to participate in
this competition will be made on May 2in Washington, DCOSU has participated

in competitions focused on advadceehicle technologies, FutureCAR, FutureTruck
and ChallengeX, since 1995, and has significantly leveraged these programs to create
internationally recognized educational programs.

IV.  The Future
A. On-going Growth

The center has gathered significemdmentum ger the past yearAs a result of this TIE, the
center was able to recruit junior faculty from leading doctoral programs. In addition, one
prominent Full Professor was reied into the Nuclear Engineering prograi.should be
emphasized that the addits to the faculty complement existing talent within the College of
Engineering, and TIE funding has helped generate critical mass in multiple thrust areas. We
plan to continue to build on this success in the upcoming academic year. In keeping with our
gaals, cepartmentsvithin the College of Engineering have submitted propaselking the

case for the authority to interviewandidatesnd hire in areas associated with fhlE. The

center also plans to continue its aggressive research and educatioa. aggndromoting
collaborative research between several TIUs, and centers within the ctile@eESE plans

to provide a forum that will consolidate OSUOs reputation as one of the major sources of
academic talent in the country.

B. Industrial Advisory Board
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CESE isin the process of establishing an Industrial Advisory Bdaat will include
representatives from major energy industry compasieh as utilities, manufacturers, and
the auto industry

C. Partnerships with Government

As part of the land grant missi of OSU, the center is forging a partnership with government
agencies, beginning with the Public Utilities Commission of Ohio (PUCQO). This partnership
will allow the PUCO to use the modeling and simulation expertise of the center to study the
impact ofrenewable technologies on the grid, demand response due to advanced metering
infrastructures, and predict implications of market structures, emission guidelines etc. on
both electricity prices, and environmental/ecological risks.

CESE 9 4/17/2008



Appendix A

SamplePublications, Presentationsand Large Unfunded Proposals

The following list is classified according tihe thrust areas of th€ESE Energy Sources,
Conversion and Storage Technologies (SEergy Infrastructures, Economics and Policy
(IEP), Sustainable Builthgs and Mobility (SBM) Environmental Risk Assessment and
ManagementEAM)). College of Engineering facultpyembersare shown irbold.

[SBM]

[SBM]

[SCS]

M.M. Conroy and Timothy Beatley Getting it Done: An Exploration of Sustainability
Efforts in Practice.Journd of Planning Practice and Resear2R(1):2540, 2007

M.M. Conroy. Moving the Middle Ahead: Challenges and Opportunities of
Sustainability in Indiana, Kentucky, and Ohidournal of Planning Education and
Researclt26(1):1827, 2006

L.-S. Fan and F. Li. OClean CoalRdysics WorlSustainable Buildings and Mobility
(SBM)d. 20(7), pp. 3741, 2007

[SCS] L-S. Fan, F. Li, and S. Ramkumar OUtilization of Chemical Looping Strategy in Coal

[SCS]

[EAM]

[IEP]

[IEP]

[SBM]

[SBM]

[SCS]

Gasification Processe&articuology (In Press) 2008

L.-S. Fanand F. Li. OClean CoalRdysics WorlSustainable Buildings and Mobility
(SBM)d. 20(7), pp. 3741, 2007[[SCS] L=S. Fan, F. Li, and S. Ramkumar OUltilization
of Chemical Looping Strategy in Coal Gasification ProcesBestizuology (In Press)
2008

J. Fiksel, "Sustainability and Resilience: Toward a Systems ApproatbEE
Management Reviewol. 35, No. 3, Third Quarter 2007, ppl5.

T. Genc, S. Reynolds, ar®l Sen C)Dyr]amic Oligopolistic Games Under Uncertainty:
A Stochastic Pragmming Approach,Qournal of Economic Dynamics and Control
31, pp. 5580, 2007.

T. Genc andS. Sen OAn analysis of capacity and price trajectories for the Ontario
Electricity Market using dynamic Nash Equilibrium under uncertainfgr@rgy
Econonics, 30 pp. 171193, 2008

J-M Guldmann. Vehicle Characteristics and Emissions: Logit and Regression
Analyses of I/M Data from Massachusetts, Maryland, and lllinois (with M. Beydoun),
Transportation Research Part Bol. 11, No. 1, 2006, pp. 586.

J-M Guldmann. Urban Transportation Network Design, Traffic Allocation, and Air
Quality Control: An Integrated Optimization Approach (with W.S. Kim and S. Zhang),
Transportation Research Par{ughder revision).

P. Gupta, L.G. Velazquevargas, andL.-S. FanCByngas redox (SGR) process to
produce hydrogen from coal derived syr@dsnergy and-uels, 21(5), pp. 2902908
.2007.
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[SCS] P. Gupta, L.G. Velazquedargas, C. Valentine, arld-S. Fan (Moving Bed Setup to
Study Complex GaSolid Rections(Review of Scientific Instruments78(8),
pp.085106.4085106.7.2007.

[IEP] B. Huang, M. Li, M. RodriguezC. Smidts, GHardware Error Likelihood Induced by
the Operation of Software", submittedfttansactions on Computers

[EAM] V. Khanna.,B. R. Bakshi, and L. J. Lee, OEnergy Consumption and Environmental
Impact from the Life Cycle of Carbon Nanobberd@yrnal of Industrial Ecology
accepted, 2008.

[SCS] S. Korpela, OPrediction of World Peak Oil Production,O to appear in The Final Energy
Crisis,ed. S. Newman, Pluto Press, London.

[SCS] S. Korpela, OCoal Resources of the World,O to appear in The Final Energy Crisis, ed.
S. Newman, Pluto Press, London.

[I[EP] K. Metzroth, R. Denning, C. Smidts, T. Aldemir OIncorporation of a Human
Reliability Model into the ADAPT PRA MethodologyO, to be published in the
Proceedings of PSAM 9 (Probabilistic Safety Assessment and Managktagnt),
2008.

[lEP] S.SenlL. Yu, and T. Genc, OA Stochastic Programming Approach to Power Portfolio
Optimization,@peratins Researchb4, pp. 5572, 2006.

[[EP] S. Sen and T. Genc, ONaregativity of Starup Prices and Uniqueness of Shadow
Prices in a Resource Allocation Model with IndivisibilitiesO submitted to the special
issue on Computational Economi@perations Resach.

[EAM] N.U. Ukidwe andB. R. Bakshi OExergetic Inpt@utput Analysis of Industrial and
Ecological Systems in the 1997 U.S. Econonigriergy 32, 15601592, 2007.

[EAM] P. TaerakylP. Sun D. W. Golightly, H. W. Walker, antl. K. Weavers, ODistribtibn
of Arsenic and Mercury in Lime Spray Dryer Aslgergy & Fuel,2006,20(4), 1521
1527.

[EAM] P. Taerakul P. Sun D.W. Golightly, H. W. WalkerL. K. Weavers, B. Zand, T.
Butalia, T. J. Thomas, H. Gupta, and3..Fan. OCharacterization andBse Ptential
of By-Products Generated from the Ohio State Carbonation and Ash Reactivation
(OSCAR) Process Fuel, 2007, 86, 541553.

[SBM] X. Wei, L. Guzzella*, V. |. Utkin and5. Rizzoni, OModebased Fuel Optimal Control
of Hybrid Electric Vehicle Using Vaable Structure Control SystemsO, ASME
Transactions. Journal of Dynamic Systems, Measurement, and Gerdtaoluary 2007
-- Volume 129, Issue 1, pp. 4®. Dynamics Systems, Energy and Environmental

Quality.

[SBM] P. PisuG. Rizzoni, "A Comparative Studpf Supervisory Control Strategies For Hybrid
Electric Vehicles'lEEE Transactions on Control Systems Technol&pecial Issue on
Control Applications in Automotive Engineering, 200@ynamic Systems, Energy and
Environmental Quality.

[SBM] M. Canova, Midlam-Mohler, S., Guezennec, Y. and Rizzoni, G OTheoretical and
Experimental Investigation on Diesel HCCI Combustion with External Mixture
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Preparation@ternational Journal of Vehicle Desi@®07- Vol. 44, No.1/2 pp.62 -
83 Dynamic Systems, Energy aBdvironmental Quality.

[SBM] Y. G. Guezenneg T-Y Gabriel Choi,G. Rizzoni, J.Marusiak and B.Yurkovich, W.
Choi, OA U.S. Perspective of PlimgHybrids and an Example of Sizing Study,
Prototype Development and Validation of Hybridized-REV with Bi-diredional
Grid Interconnect for Sustainable Local TransportationO, SAE ATl Perugia,
September 200®ynamic Systems, Energy and Environmental Quality.

[SBM] M. Cisternino, V. Paladini, G. Cipolla, F. Millo, M. Badami, G. Mafri@, Rizzoni, A.
Miotti, From Micro to Full, exploiting the benefits of different degrees of hybridization
in a flexiblehybrid architecture 19th International AVL Engine & Environment
Conference, Graz, Austria, September-6fth, 2007.

[SBM] M. Canova M. Flory, Y. Guezennec, S. Midlam-Mohler, G. Rizzoni, andF. Chiara,
ODynamics and Control of DI and HCCI Combustion in a roylinder Diesel
engineO, Paper 44, submitted to 5th IFAC Symposium on Advances in Automotive
Control, Pajaro Dunes/Seascap, CA, August 20yhamic SystemsEnergy and
Environmental Quality

[SBM] G. Choi J. Marusiak Y. Guezenne¢ G. Rizzoni, and W.-C. Choi, ODesign and
Validation of a Lightduty FC hybrid Vehicle for Urban TransportationO, Paper 76,
submitted ® 5th IFAC Symposium on Advaas in Automotie Control, Pajaro
Dunes/Seascap CA, August 2007.Dynamic Systems, Energy and Environmental
Quality.

[SBM] M. Canova F. Chiara M. Flory, S. MidlamMohler, Y. Guezennec,and G.Rizzoni,
OExperimental Characterization of Mixed Mode HCCI/DI Combustion Goramon
Rail Diesel EngineO, submitted to SAE ICEO07 Conference, Capri, ltaly, September
2007.Dynamic Systems, Energy and Environmental Quality.

[SBM] M. CanovaK. Seve] Y. GuezennecandS. Yurkovich, OControl of the Start/Stop of a
Diesel Engine in a &allel HEV with a Belted Starter/AlternatorO, submitted to SAE
ICEQ07 Conference, Capri, ltaly, September 20§hamic Systems, Energy and
Environmental Quality.

[SBM] G. Choi, V. Marano,Y. Guezennec, G. Rzoni, C. PanzeriandW.-C. Choi, ODesign
and Control of Commuter Pluin FC Hybrid VehicleO, submitted to SAE ICEQ07
Conference, Capri, Italy, September 200Dynamic Systems, Energy and
Environmental Quality.

[SBM] A. Storti, R. Bornatico, A. ZappavignalL. Mandrioli, Y. Guezennecand G. Rizzoni,
CBoC Algorithm Calibration and Validation for NiMH Batteries in HEV OperationO,
Paper 200742484, submitted to IMECE O07, Seattle, WA, November Z@vamic
Systems, Energy and Environmental Quality.

[SBM] A. Di Domenicq A. Miotti, A. Espositg S.V. Rajagpalan Y. Guezenne¢ OPressurized
PEM Fuel Cell System Model for Ground Transportation, J. Fuel Cell Science and
Technology, accepted, 2007.
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[SBM] M. Canova S. MidlamMohler, L. Garzarella, M. Ghisolfi, Y. Guezennec,and G.
Rizzoni, OMean Value Modelinand Analysis of HCCI Diesel Engines with External
Mixture FormationO, J. Dynamic Systems, Measurements and Control, accepted 2007.

[SBM] B. Lee,and Y. Guezewneg, OAdvanced MatBased Engine Calibration and Control
System DesigD,accepted in JSAE, 20QalsoProceeding of FISITA O06 conference
Paper F2006P302, Yokohama, Japan, 2006)

[SBM] M. Sorrentino, C. PianesendY. Guezenne¢ G\ Hierarchcal Modeling Approach to
the Simulation ad Control of Planar Solid Oxide Fuel CellsO, J. Power Sources
accepted 2007,

[SBM] V. Marano,G. Choi,Y. Guezenne¢G. Rizzoni, C.PanzeriW.-C. Choi,andC. Panzeri,
OOpportunities foPlugin Hybrids in Self-sustaining Homes@®TI O07 Workshpp
Salerno, Italy, September 2007.

Major Presentationsit National and Intarational Meetings

[EAM] Keynote Lecture (J. Fiksel), OCorporate Sustainability in 20070, U.S. EPA Energy
Star Conference, Atlanta, GA, August 2007.

[SCS] Invited Lecture $.A. Korpela), OPeak Oil,0 University of Kansas, March 21, 2007.

[SBM] Keynote Leture Giorgio Rizzoni), "Optimization and Control Problems in Vehicle
Grid-Building EnergyNetworks, ASME/IEEE/ASME Workshop on Open Problems in
Automtoive Control, Detroit, MI, April 18, 2008.

[SBM] Keynote Lecture Giorgio Rizzoni), "Visions of theFuture Energy, controand the
vehicles of tomorrow,” Kynote speech, "5 IFAC  Symposium OAdvances in
Automotive ControlCPajaro Dunes, CA, August 2007.

[SBM] Keynote LectureGiorgio Rizzoni), "Hybrid and ElectricvVehicles; SAE Optimizing
PowertrainsFuture Improvements through Controls Symposium, Torino, June, 2007

[IEP] Plenary LectureS. Sen ONew Directions in Sthastic Programming,0 Eleventh
International Conference on Stochastic Programming, Vienna, Austria , August 2007.

PresentationstalLocal Forums

S.A. Korpela, OOil and Natural Gas Depletion and our Future,0 MayorOs Green Team,
Columbus, Ohio, July 12, 2007. Also, Mid-Ohio Regional Planning Committee,
Green Air Committee, September 5, 2007.

S.A. Korpela, Energy Scarcity and Locabolutions. Central Ohio Chapter Sierra Club
Newsletter, February 2007.

G. Rizzoni Energy and Personal Transportation in the 21st CenRotary Club of Wooster
July 30th, 2007.

G.N Washington, OCenter for Clean and Sustainable Energy, A work in Prayrédsio State
University Winter Collegel-ebruary 242007

G. Rizzoni Visions of the Future: Energy and the vehicles of tomorriwanis Club of
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Columbus September 5th, 2007.

G.N. Washington, Ohio State University, Energy Systems Modeling Symposium Tidle

Running Out)ecemben3, 2007,

Large Unfunded Proposals

1.

NSF Integrated Graduate Education and Research Traineeships (IGERT)
Multifunctional Materials for Energy Conversion Devices and Systéteading-
$5M/3 years (200F) Unfunded (PI- H. Verwaj, more than 5 OSU faculty in two
colleges) (Co-Submitted with the IMR)

NSF Engineering Research Center (EFBCTenter for Useable Energ$16.5M/5
years (2007)D Unfunded- (Pl BJ. Heremans, more than 5 OSU faculty in two
colleges plus faculty from Michigan State and UniversitiNefv Mexico_Building-
Integrated Thermoelectrics as Active Insulators and Heat PumpsGiriegory
Washingtorb Unfunded(Co-Submitted with the IMR)

Thermoelectric Power Unit, PIJoseph P. Hereman&nfunded

Development of a Novel Process for High PuHtydrogen for Fuel Cells, RIW.S.
Winston Ho- Unfunded

Low Loss Superconductors and Devices for the Next Generation of the Electric
Power Grid, PFMike Sumption- Unfunded

Noninvasive Electrical Capacitance Volume Tomography for Process Measurement,
Liang Shih Fanr Unfunded

High Purity, High Temperature, and High Pressure Hydrogen Production by Calcium
Looping Process, Liang Shih Fabnfunded

Analytical Capabilities for Ohio Solid Oxide Fuel Cell Manufacturers, John Lannutti
bUnfunded (submitted to ¢hFuel Cell program)
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Appendix B
Structure of

Center for Energy, Sustainability, and the Environment

College of Engineering
March 25, 2008

Purpose, Function, and Structure

Purpose of the Center

Faculty and staff in the College of Engineering condwssiaiech in a variety of areas that address
energy production, conversion, and storage systems; environmental monitoring and remediation;
sustainability assessment; and policy development to fosteeffestive and environmentally
benign energy utilizatianTogether, these groups provide a foundation for an interdisciplinary
research effort to systematically address the issues of energy, sustainability and the environment.

The purpose of the Center for Energy, Sustainabdityl the Environment (CESE) @SU is to
mobilize, organize,and coordinate faculty and staff research efforts across the College of
Engineering. CESEQs primary mission is itdegrate energy and environmental expertise
throughout the college and tmordinate access to thisexpertise for both university and
external stakeholders (e.g., Ohio industries, State and Federal governments).

The general research framework of CESE is described in a separate Strategic Plan that outlines
its formation from a research perspectivéhe purpose othis document is to describe the
operational framework of the center and its responsibilities and outcomes.

Functional Responsibilities
CESE will provide leadership in three key areas of responsibility:

1. Oversight Responsibilities
a. Oversight and managentamsponsibilities of the Provost Targeted Investment in
Excellence (TIE) resources.
b. Coordination of faculty hiring related to energy, sustainability, and environment
in the context of the TIE.
c. Management of targeted college resources that will be wtit@aestrengthen and
grow research capabilities in energy, sustainability, and the environment.

2. Coordination Responsibilities
a. The coordination, support and organization of major multidisciplinary research
proposals in the College of Engineering that arateel to energy, sustainability
and the environment, in collaboration with the Associate Dean for Research.
b. Coordination ofcollegewide outreach and engagement efforts with stakeholders
and the public on matters related to energy, sustainability andvieranent.
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d.

e.

Development of researdbased relationships with external sponsors to maximize
college research opportunities.

Development and maintenance of an active website listing college resources and
opportunities in energy and the environment

Developmenbf a collegewide inventory of OSU expertise in key research areas.

3. Liaison Responsibilities

a.

b.

Internal liaison with key stakeholders in the college, including college faculty and
staff, students, alumni, and service providers.

Coordination of graduate ecational opportunities and curriculum development
efforts with the Associate Dean for Graduate and Professional Education and the
Associate Dean for Research, as well as with the graduate studies committees of
the departments involved.

Coordination of theCollegeOs energy, sustainability, and environmental research
and communication efforts with the UniversityOs Institute for Energy and the
Environment (IEE), particularly in the context of midtllege collaboration.
Coordination of the development ofCallege of Engineering energy policy with

key internal and external stakeholders, and especially withEtBen regard to
external aspects of the policy.

Center Structure and Administration

1. Overall Administrative Structure

a.

e.

The Center will be led by a Rctor who will also hold an appointment as a
faculty membein some unit of the College @&ngineering. This individual will

have established a national and international reputation, and will take primary
responsibility for performance of the functionstdid above.

The Director will report to the Dean of the College of Engineering, and will
produce an annual reporffhe performance oc€ESEwill be reviewed annually
by the Dean, with input from the oversight committee. (See below).

CESE will be assigned aseparate organizational code, and will control its
operating budgetlinitial funds will be provided by the TIE, but the Director will
develop a Business Plan fdCESE to become selfustaining based on
development of College research programs, and ngllee that this business plan
is not in competition with the needs and goals of departments and centers.

The Director will manage a staff that provide deyday administrative,
operational, and communication support. Their specific roles, responsipditieés
growth expectations will be included in the Business Plan.

CESEwill be housed in appropriate office space at the College.

2. Relationship to Departments

a.

The Dean will appoint a CESE Oversight Committee consisting of representatives
from the College épartments and research centers that participate in relevant
research. Representatives are expected to play an active role, including

CESE
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attendance at periodic meetings to be scheduled by the Dirfdigr.committee
will also provide input to the Dean feach annual review.

The Oversight Committee will be chaired by an individual to be appointed by the
Dean or his/her designee.

The Dean will review the composition of the Oversight Commipeodically,
in consultation with the Director and the relevampBrtment and Center chairs,
in order to assure adequate representation.

The Associate Dean of Research, as well as the Director, will serve as permanent
ex officiomembers of this committee.

The Director will work with the Oversight Committee to achiesans$parency

and coordination across the College with regard to major multidisciplinary
proposal efforts, teaming with other Colleges or external partners, and outreach
efforts.

3. Relationship to Other Centers

a.

CESE will coordinate its efforts with other Gadle centers that conduct research

in relevant areas. The intent of the College is to have the interests of these centers
represented on the Oversight Committee so that CESE can leverage and promote
their capabilities in its coordination and communicatictiviies.

Research opportunitiethat are identified either by CESE or by participating
centers, such as major solicitations related to energy and environment, shall be
discussed among the Advisory Committee in order to reach consensus on how to
best inorporate Collegavide capabilities and establish teaming arrangements
with other colleges or external parties.

While the other centers will continue to operate independently, CESE will provide
advice and assistance to center directors upon request. enllehave the
opportunity to request funding from CESE to support specific initiatives that are
in the interest of the College as a whole, such as seed funds for proposals.

4. Relationship to IEE

a.

It is anticipated that theCollege of Engineeringepresention on the IEE
Advisory Committee will be selected from a group consisting of the Director of
CESE and members of the CESE Oversight Committémy will be appointed

by the Associate Dean for Research in consultation with the Director.

The College remesentatives to the IEE Advisory Committee will communicate
regularly to CESE and the College regarding IEE research opportunities or
outreach initiatives that require or merit participation from College researchers,
e.g., Visits to potential governmentosisors. They will act as advocates within
IEE to assure that the interests of the College are adequately represented.

CESE will identify research opportunities or capabilities within the College that
are worthy of IEE attention, and CESE representativilswerk with IEE to
establish effective communication and coordination channels.
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d. The Associate Dean for Research and the CESE Director will meet quarterly with
the IEE Director to discuss coordination and identify needed enhancements.
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Appendix C

TIE Ini tiative: Center for Energy, Sustainability, and the Environment
Funding Status Spreadsheet
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