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ABOUT THE COVER: Tennessee Tech students, trained in the Department of Energy’s
best practices for industrial energy efficiency, have saved Tennessee manufacturing companies
more than $450,000 in documented energy savings. One of only 26 centers funded by DOE, the
Tennessee 3-Star Industrial Assessment Center has only been in existence since September
2005, yet it has logged energy savings recommendations totaling more than $2.5 million. The
impact on Tennessee industries goes well beyond the immediate savings documented by
student recommendations, but far into the future as students graduate and enter engineering
practice in these same Tennessee companies. Pictured on the cover is Mechanical Engineering
undergraduate, Joshua Osborne, as he installs a pressure sensor into a compressed air system
to monitor variations in system pressure over time.

Center for Manufacturing Research
115 West Tenth Street
Brown Hall 222, Box 5077
Cookeville, TN 38505

(931) 372-3362
(931) 372-6345 Fax
www.tntech.edu/cmr
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Center for Manufacturing Research

Mission Statement

To advance and support scientific and engineering knowledge in areas related to manufacturing
through fundamental research and technology transfer activities, and to impact the instructional

program in those areas.

CMR Faculty and Staff

Dr. Kenneth R. Currie, Director, Professor, ISE
Dr. Robert Qiu, Assoc. Professor, ECE
Dr. Kwun-Lon Ting, Professor, ME

Brian Bates, R&D Engineer

Dr. Zhonghe Bi, Post Doctorate Assistant
Michelle Davis, Outreach Coordinator
Dr. Nan (Terry) Guo, R&D Engineer

Ann Demary, Graphic Arts Technician

E. Wayne Hawkins, Material Science Lab Mgr.
M. Suzanne Henry, Contract Compliance Asst.
Rob Reab, Network Mgr.

Mike Renfro, R&D Engineer

Sue Richardson, Secretary

Joel Seber, Engineering Computer Support Mgr.
Phyllis Stallion, Technical Clerk

Darlene Wiegand, Financial Analyst

CMR Faculty Associates

Dr. Mohamed A. Abdelrahman, Professor, ECE

Dr. Pedro E. Arce, Chairperson, Professor, ChE

Dr. Joe J. Biernacki, Professor, ChE

Dr. lleana Carpen, Asst. Professor, ChE

Dr. Stephen Canfield, Assoc. Professor, ME

Dr. Glenn Cunningham, Assoc. Professor, ME

Dr. Corinne Darvennes, Professor, ME

Dr. S. (Deivy) Deivanayagam, Assoc Dean of
COE, Professor, ISE

Dr. Omar ElKeelany, Assistant Professor, ECE

Dr. Ahmed ElSawy, Chair, Professor, MIT

Dr. Ismail Fidan, Assoc. Professor, MIT

Dr. Frank Hadlock, Professor, Computer Science

Dr. X. (Ben) He Asst. Professor, ECE

Dr. Glen Johnson, Professor, ME

Dr. Larry W. Knox, Professor, Earth Science
Dr. Peter Li, Professor, Earth Science

Dr. Wayne Liemer, Professor, Earth Science
Kevin R. Liska, Director, Business Media Center
Dr. Y. (Jane) Liu, Assoc. Professor, CEE

Dr. Sally Pardue, Assoc. Professor, ME

Dr. Stephen A. Parke, Chair, Professor, ECE
Dr. P. K. Rajan, Professor, ECE

Dr. Joe Richardson, Assoc. Professor, ME
Dr. Michael D. Rogers, Asst. Professor, CS
Dr. Meenakshi Sundaram, Professor, ISE
Dr. Doug Talbert, Asst. Professor, CS

Dr. Don Visco, Assoc. Professor, ChE

Dr. Fred Vondra, Professor, MIT

Dr. Chris Wilson, Assoc. Professor, ME

2007 — 08 Year in Review

The Center for Manufacturing Research’s external funding in FY 2007-08 retreated from last
year’s record, but still counted as one of the top five performances since the Center’s existence.
When FY 07-08 external funding ($2,275,366) was added to the previous two years’ numbers,
the resulting three-year moving average remained virtually equivalent to the previous year’'s 3-
year moving average amount. (See Figure below). Couple this with the departure of CMR
faculty member Dr. Wang and it's best to say that the Center has been in somewhat of a
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rebuilding year. Dr. Qiu continues to work on three externally funded projects and has been
active in submitting proposals to NSF and DoD.

The bright side of this year has been a 65% increase in our proposal valuation. This represents
a reversal over the previous two-year period where we have seen steady declines in proposals
submitted as successful faculty occupy their time with active projects. This is significant since
previous statistics have indicated that there is an 80% correlation between proposal valuation in
one year and the following year’s activations.

The highlight of this year’s research efforts included the announcement that through Dr. Glen
Johnson’s leadership, the Army Research Office provided continued funding for Phase 2
($850,000) of an, “Advanced Portable Power Institute (APPI)” at Tennessee Tech University,
with Vanderbilt University and International Technology Center, a non-profit Center located in
the Research Triangle in NC, as contributing partners. The mission of the APPI is to develop a
range of advanced power generation and delivery concepts to support soldiers on site in
battlefield and other remote locations. The APPI partners have identified areas of expertise
where each can make its most effective contribution to the Institute. Tennessee Tech’'s
contributions will be primarily in the areas of fuel cells and batteries, including emphasis on
issues related to use of JP8 in portable power applications. Vanderbilt will provide development
of novel, high power density, and portable mechanical and electrical devices. International
Technology Center will advance microfabricated SiGe and Si Ge Superlattices for
Thermoelectric Power Generation.

Figure 1. 3-Yr Moving Average of External Funding
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Professional and Community Service

The CMR is completing its eighteenth month as a newly appointed Industrial Assessment
Center (IAC). The Department of Energy has identified 26 Industrial Assessment Centers (IAC)
across the nation to assist small to medium-sized companies save energy and decrease their
manufacturing waste streams. Directed by Dr. Glenn Cunningham (ME) with help from Dr. Ken
Currie as Assistant Director, The Tennessee 3-Star IAC is a virtual organization with TTU/CMR
as the lead institution and the University of Memphis and ETSU as satellite centers. This
collaboration allows for a broad coverage including all of Tennessee and parts of KY, AR, VA,
and NC. Since completing the first assessment in December 2006, the TN 3-Star IAC has
compiled 21 assessment reports with a total of 141 recommendations representing potential
energy savings in excess of $2.5 million (See Table 1 below). Each participating company in the
IAC program is also contacted after 6-9 months after the report is submitted to determine which
of the recommendations were implemented. Thus far, fourteen (14) follow-up contacts have
been recorded with actualized energy savings of $450,172. That represents better than 50%
success rate between recommendations made by the student team and implementation by the
industrial plant.

Table 1. IAC Savings by $ and Energy Metrics

All Recommendations 6-9 Month Follow-up 6-9 Month Follow-up
Recommendations Implementations
# of Recommendations
141 61 25 (41%)

Energy Dollar Savings

$2,512,730 $890,056 $ 450,172 (51%)
Electric Usage Savings
(kWh) 19,229,580 4,173,958 2,077,889 (50%)
Electric Demand Savings
(kW) 37,062 32,101 30,908 (96%)
Natural Gas / Liquid
Propane Savings (MMBtu) 64,426 16,855 2,765 (16%)

The CMR also impacted more than 25 different Tennessee manufacturing concerns through
testing services, placement of undergraduate students through the Work-Study Internship
program, and personalized research/consulting projects involving graduate students and faculty
expertise. The CMR had another significant year in terms of testing services ($35,605) with 36
separate testing projects. This increase in testing is reflective of the high quality of service and
the expanded range of available testing laboratories through recent equipment acquisitions.
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CMR Faculty, Staff and Student
Accomplishments/Awards

Kwun Lon Ting, Professor, Mechanical Engineering
2007 TTU Caplenor Research Award

Ben Eckart (student) & Xubin He (Asst. Prof.),  Electrical & Computer Engineering
NSF Research Experiences for Undergraduates (REU) — Best Poster Award, Austin, TX
2008.

Ben Eckart (student), Electrical & Computer Engineering (Xubin He Advisor)
2008 TTU Derryberry Award Winner.

CMR Faculty & Staff Scholarly Publications and
Presentations

CMR faculty and staff published four (4) journal publications, and seventeen (17) national and
international conference proceedings and/or invited presentations.

Kenneth R. Currie

Conference Proceedings
“Characterization of AM60B Magnesium Castings Using a Counter Gravity (Hitchiner) Lost
Foam Casting Process,” Magnesium Technology 2008 a Symposium of the 2008 TMS Annual
Meeting & Exhibition, March 10 — 12, 2008. (with M.A. Abdelrahman, Q. Han, and M. Baswell)

Invited Presentations

“State of the CMR”, Presented to the External Advisory Board, October 2007.
“Review of Energy Research”, Presented at TN Economic & Community Development, Energy

Division”, October 2007.

“Energy Initiatives for TN Manufacturing”, Presented at the Manufacturing Summit Conference
sponsored by UT-CIS, November 2007.

“Research Opportunities in the Center for Manufacturing Research”, Presented to UTSI
Research Collaborators, December, 2007.

“Future Car Concepts”, Presented to the TN Advisory Board of AAA-AutoClub South, February,
2008.

“Energy Initiatives for TN Manufacturing”, Presented at the White County Workforce Employer
Outreach Committee, June 2008.
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Reports
“Dual-Use Research” 2006-07 Annual Report, September 2007.

“Counter Gravity (Hitchiner) and Pressure Assisted Lost Foam Magnesium Casting: Final
Report,” March 2008.

“Advanced Portable Power Institute — Phase 1 Final Report,” March 2008.

Robert Qiu

Refereed Journals

“Pulse Distortion Caused by Cylinder Diffraction and Its Impact on UWB Communications,”
IEEE Trans. Vehicular Technology, July 2007.

“Reduced-Complexity Time Reversal Enhanced Autocorrelation Receivers Considering
Experiment-Based UWB Channels”, IEEE Trans. Wireless Comm., December 2007, with N.
Guo and B. M. Sadler.

“Wireless Sensor Networking ,” IEEE Wireless Communications, Editorial, December 2007.

“60-GHz Millimeter-Wave Radio: Principle, Technology, and New Results,” EURASIP Journal
on Wireless Communications and Networking, invited paper, January 2007.

Conference Presentations

"UWB MISO Time Reversal With Energy Detector Receiver Over ISI Channels, " 4th Annual
IEEE Consumer Communications and Networking Conference, January 11-13, 2007.

“Channel Reciprocity and Time-Reversed Propagation for Ultra-Wideband Communications,”
IEEE Antenna Propagation Society International Symposium, June 2007.

"Experimental Results on Multiple-Input Single-Output (MISO) Time Reversal for UWB Systems
in an Office Environment," IEEE Military Communications Conference (MILCOMOQ7), October
29-31, 2007.

Technical Reports
“Time-Reversal Based Range Extension Technique for Ultra Wideband (UWB) Sensors and
Applications in Tactical Communications and Networking,” (Quarterly) Technical Report,
October 16, 2007.

“Time Reversal for Ultra-wideband (UWB) Sensor Networking,” Final Report to Army Research
Office, July 2007.

“Ultra-wideband Communications Systems and Testbed,” Final Report to Army Research
Office, July 2007.
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“Time-Reversal Based Range Extension Technique for Ultra-wideband (UWB) Sensors and
Applications in Tactical Communications and Networking,” (Quarterly) Technical Report, April
16, 2007.

“Time-Reversal Based Range Extension Technique for Ultra Wideband (UWB) Sensors and
Applications in Tactical Communications and Networking,” (Quarterly) Technical Report, July
16, 2007.

Invited Presentations
Office of Naval Research (ONR) All-Technical Gathering, May, 2008.

“Exploiting Channel Impulse Response at the Transmitter in a Ultra-wideband MIMO Systems
(invited paper),” IEEE International Conference on Ultra-Wideband (ICUWBO07), September 24-
26, 2007.

Graduate Thesis/Dissertations and other Student Pub lications

Qiang (John) Zhang
“Ultra-Wideband (UWB) Impulse Radio Communication System Design and
Prototyping”, PhD, Electrical Engineering, May 2008.

Chenming (Jim) Zhu

“Impulsive Radio Propagation and Time Reversed MIMO System for UWB
Wireless Communications,” PhD Dissertation, Electrical and Computer
Engineering, May 2008.

Kwun-Lon Ting
Refereed Journals

“On Higher-Order Point-line and the Associated Rigid Body Motions,” Journal of Mechanical
Design, Vol. 129, Issue 2, February 2007, 166.

Conference Presentations

“General Mobility Identification and Rectification of Watt Six-Bar Linkages,” Proceedings of the
2007 ASME International Design Engineering Technical Conferences and Computers and
Information in Engineering Conference (IDETC/CIE), September, 2007. (with C. Xue and K.L.
Ting)

“Joint Rotation Space and Mobility Of Linkages,” Proceedings of the 2007 ASME International
Design Engineering Technical Conferences and Computers and Information in Engineering
Conference (IDETC/CIE), September, 2007..

“Geometric Modeling and Optimization of Multi-Material Compliant Mechanisms Using Multi-

Layer Wide Curves,” ASME International Mechanical Engineering and Exposition, November
2007.
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Graduate Thesis/Dissertations and other Student Pub  lications
Jun Wang
“Sub-Branch Identification and Rectification of Stephenson Six-Bar Linkages

and Geared Five-Bar Linkages,” M.S. Thesis, Mechanical Engineer, August
2007.

Brian Bates
Conference Presentations
“Low-Temperature Aluminide Coating Synthesized via Pack Cementation on Ferritic/Martensitic
Alloys,” TMS ‘08 Conference, New Orleans, LA, March, 2008, with Y. Zhang, Y. Wang, and B.
Pint.
Invited Presentations
University Coal Research Project Review in Pittsburgh PA, June 2008 (yearly review)

“A Novel Low-Temperature Diffusion Aluminide Coating for Ultrasupercritical Coal-Fired Boiler
Applications”, Y. Zhang to present.

Nan “Terry” Guo
Conference Presentations
C. Zhou, N. Guo, B. Sadler and R.C. Qiu, "Performance Study on Time Reversed Impulse

MIMO for UWB Communications Based on Measured Spatial UWB Channels," in Proc of IEEE
MILCOM'07, Orlando, FL, Nov. 16-19,2007, with C. Zhou, B Sadler, and R. Qiu.

CMR Faculty Externally Funded Research & Service

Kenneth R. Currie

“Advanced Portable Power Institute — Phase 2,” US Army Research Lab/CERDEC, $850,000,
with Dr. Glen Johnson, P.I.

“Manufacturing Center Testing and Design,” Various Industries, $39,524.

“Tennessee 3-Star Industrial Assessment Center,” U.S. Department of Energy, $77,054, with
Dr. Glenn Cunningham, P.I.

“General Work-Study — 2007-08,” Various Industries, $128,601.

“University of Tennessee Center for Industrial Services — Fiscal Year 2007-08,” University of
Tennessee, $50,000.
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“University of Tennessee Center for Industrial Services — Fiscal Year 2007-08 — Amendment
#1,” University of Tennessee, $30,000.

Robert Qiu

“Time Reversed Ultra-Wideband Multiple Input Multiple Output (UWB-MIMO) for Low Cost, High
Data Rate Communications,” NSF Division of Electrical and Communications Systems (ECS),
$66,519, 2007, with P. K. Rajan, Co-P.l., Year 2 of 2.

International Research and Education in Engineering (IREE) Supplement to “Time Reversed
Ultra-Wideband Multiple Input Multiple Output (UWB-MIMO) for Low Cost, High Data Rate
Communications,” NSF Division of Electrical and Communications Systems (ECS), $40,750,
2007.

“Time-Reversal Based Range Extension Techniques for Ultra-Wideband (UWB) Sensors and

Applications in Tactical Communications and Networking,” Office of Naval Research (ONR),
$106,802, Year 2 of 3.
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CMR Faculty Associates Scholarly Publications and
Presentations

The Center for Manufacturing Research also collaborates with twenty-seven (27) faculty
associates from various departments throughout the university to expand manufacturing
research and develop interdisciplinary solutions to complex research problems. Last year, CMR
faculty associates published twenty-four (24) journal publications, two (2) book chapters, three
(3) patent applications or invention disclosures,six (6) papers that appeared in conference
proceedings, and forty-eight (48) national and international conference proceedings and/or
invited presentations.

1.

10.

Refereed Journals

B. Baburao and D. P. Visco, Jr ., “Association Based Equation of State for Substances
Forming Monomers, Dimers and Trimers”, Fluid Phase Equilibria, 265, 7 =11 (2008).

B. Baburao. D. P. Visco, Jr . and T. Albu, “Association Patterns in (HF)m(H20)n (m + n
= 2-8) Clusters”, J. Physical Chemistry A, 111, 7940 — 7956 (2007).

Swaminathan, D. P. Visco, Jr . and S. Sen, “Detection of Shallow Inclusions in Closed-
Packed Granular Beds using Mechanical Impulses”, Applied Phys. Lett., 90, 154107/1 —
154107/3 (2007).

C.S. Wang; U. Kasavajjuka and P. E. Arce, “A Discharge Model for Phase
Transformation Electrodes: Formulation, Experimental Validation, and Analysis,” J.
Phys. Chem. C; 111(44); 16656 — 16663 (2007).

A. Olabisi and O. Elkeelany , "Performance Comparisons, Design, and Implementation
of RC5 Symmetric Encryption Core using Reconfigurable Hardware," Journal of
Computers, Issue 1, 2008.

M. Abdallah, A. Alouani, O. Elkeelany, "An Efficient Embedded System Design for
Capturing and Storing Analog Data," Journal of Engineering and Applied Sciences,
Medwell Journals, vol. 2(8), pp. 1290-1296, 2007.

O. Elkeelany, " Extending Quality of Video Streaming with Dynamic Isochrones
Resource Mapping to Ethernet Channels,” The IEEE Transactions on Consumer
Electronics, vol. 53 (2), pp. 683 - 690, 2007.

G. Chaudhry and O. Elkeelany, "Integrating Firewire Peripheral Interface with an
Ethernet Custom Network Processor," Integration, the VLSI Journal, vol. 40(4), pp 536-
548, 2007.

Li Ou and Xubin He, “iIPVFS: A High Performance Parallel File System over iSCSI for
Cluster Computing”, International Journal of Computers and Their Application, Vol. 14,
No.4, December 2007, pp. 211-222.

Xubin He, Li Ou, Martha Kosa, Stephen Scott, and Christian Engelmann, “A Unified
Cache for High Performance Cluster Storage Systems”, International Journal of High
Performance Computing and Networking, Vol. 5, No. 1, 2007, pp. 97-109.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

J. Richardson, "Green's Function Method for an Axisymmetric Void between Parallel
Walls," with G.S. Chandekar, Y.A. Melnikov and S. Pardue, Electronic Journal of
Boundary Elements, 5, pp. 69-83, 2007.

Y. Zhang, “Formation of Aluminide Coatings on Fe-based Alloys by Chemical Vapor
Deposition”, Surface and Coatings Technology , with B.A. Pint, K.M. Cooley, and J.A.
Haynes, in press, 2008.

Y. Zhang, “Synthesis and Oxidation Performance of Al-Enriched + ' Coatings on Ni-
Based Superalloys via Secondary Aluminizing”, with J.P. Stacy, B.A. Pint, J.A. Haynes,
B.T. Hazel, and B.A. Nagaraj, Surface and Coatings Technology , 202, 632-636 (2007)

Y. Zhang, “Interdiffusional Degradation of Oxidation-Resistant Aluminide Coatings on
Fe-Base Alloys”, with A.P. Liu, and B.A. Pint, Materials and Corrosion /Werkstoffe
und Korrosion , 58, 751-761 (2007).

Y. Zhang, “Long-term Testing of Aluminide Coatings on Fe-Base Alloys”, with B.A. Pint,
L.R. Walker, and I.G. Wright, Surface and Coatings Technology , 202, 637-642 (2007).

Y. Zhang, “Comparison of the Cyclic Oxidation Behavior of -NiAl, -NiPtAl and -
NiPtAl Coatings on Various Superalloys”, with J.A. Haynes, B.A. Pint, and I.G. Wright,
Surface and Coatings Technology , 202, 730-734 (2007).

J. Zhu, “Improved Oxidation Resistance of a Nanocrystalline Chromite-Coated Ferritic
Stainless Steel”, with Z.G. Lu, Y. Pan, N. Wu, and A. Ignatiev, Journal of Power
Sources, 178, p. 282, 2008.

J. Zhu, “Cu(Pd)-Impregnated Lag75Sr025CrosMngsO34 Anodes for Direct Utilization of
Methane in SOFC”, with X.C. Lu, Solid State lonics, 178, p. 1467, 2007.

J. Zhu, “Evaluation of Binary Fe-Ni Alloys as Intermediate-Temperature SOFC
Interconnect”, with S.J. Geng, Z.G. Lu, and W.D. Porter, Journal of the Electrochemical
Society, 154(12), p. B1288, 2007.

J. Zhu, “Thermal Evaporation of Pure Ag in SOFC-Relevant Environments”, with Z.G.
Lu, Electrochemical and Solid-State Letters, 10(10), p. B179, 2007.

J. Zhu, “A Low-Cr Metallic Interconnect for Intermediate-Temperature Solid Oxide Fuel
Cells”, with S.J. Geng, M.P. Brady, H.U. Anderson, X.D. Zhou, and Z.G. Yang, Journal
of Power Sources, 172, p.775, 2007.

J. Zhu, “NiFe + SDC Composite Anodes for Intermediate-Temperature SOFC”, with X.C.
Lu, Journal of Power Sources, 165, p. 678, 2007.

J. Zhu, “Nd,LayNiO4.q, @ Mixed lonic/Electronic Conductor with Interstitial Oxygen, as a
Cathode Material”, with J. Wan and J.B. Goodenough, Solid State lonics, 178(3-4), p.
281, 2007.
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24.  J. Zhu, "Evaluation of Several Low Thermal Expansion Fe-Co-Ni Alloys as Interconnect
for Reduced-Temperature Solid Oxide Fuel Cell", with S.J. Geng and D.A. Ballard,
International Journal of Hydrogen Energy, 32, p.3682, 2007.

Conference Proceedings

1. J. J. Biernacki , RUI: Micro- and Meso-Scale Strain in Cement-Based Materials,
Proceedings of the 2008 NSF Engineering Research and Innovation Conference,
Knoxville, TN, in press (2007).

2. D. P.Visco, Jr., S. Swaminathan, L. Zagumny and H. Anthony, “Evaluation of Student
Constructed Study Guides”, ASEE Annual Meeting and Exposition Proceedings, 2007.

3. S. Canfield, “Multi-Objective Optimization of Compliant Mechanisms Including Failure
Theories,” with D. Chlarson, J. Richardson, A. Saxena and A. Shibakov, Proc. of the
2007 ASME International Design Engineering Technical Conferences, Las Vegas, NV,
Sept. 4-7, 2007, DETC2007-35618

4. S. Canfield, “A Comparison of Three Passive Capture Mechanisms For Tether
Momentum Exchange,” with K. Sorensen and D. Chlarson, Proc. of the 2007 ASME
International Design Engineering Technical Conferences, Las Vegas, NV, Sept. 4-7,
2007, DETC2007-35625

5. S. Pardue, “An REU Experience on the Industrial Applications of Sensing, Modeling And
Control,” accepted for presentation and publication in Conference Proceedings of ASEE-
SE Regional Conference, April 2008, Memphis, TN, with M. Abdelrahman.

6. C. Wilson, “Apparent Interlaminar Shear Strength of a Graphite/Epoxy Composite with
Carbon Nanofiber Reinforcement,” with J. Rylan Cox, accepted for 49th
AIAA/ASME/ASCE/AHS/ASC  Structures, Structural Dynamics, and Materials
Conference, Chicago, IL, 7-10 April 2008.

Book Chapters
1. P. Thulasiraman, Xubin He, T.L. Xu, M.K. Denko, R.K. Thulasiram, L.T. Yang, “Frontiers
of High Performance Computing and Networking - ISPA 2007 Workshops, Series:
Lecture Notes in Computer Science,” Vol. 4743, ISBN: 978-3-540-74766-6, Springer,
536 pages, August 2007.
2. Zhiying Jiang, Jin He, Jizhong Han, Xigui Wang, Yonghao Zhou, Xubin He , “An SRP

Target Mode to Improve Read Performance of SRP-Based IB-SANs, Lecture Notes in
Computer Science,” Springer, Vol. 4742, August 2007.

Patents and Copyrights
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1. H. Stretz, Arce, P. E., Thompson, J., “Nanoparticle-templated composite gels for
separations,” Provisional US Patent application, Tennessee Technological University,
10-09-07.

2.  Xubin He and Qing Ken Yang, “STICS: SCSI-To-IP Cache Storage,” US Patent
7,275,134

3. Xubin He and Qing Ken Yang, “DRALIC: Distributed RAID and Location Independence
Cache,” Patent pending, Serial Number 60/287,946

Conferences Presentations

1. M. Gottapu, P.E. Arce, and I. C. Carpen, “Puddle Formation In Large Drops Moving
Through High-Viscosity Fluids: Effects Of Miscibility On Hadamard-Rybczinski Flow,”
AIChE Annual Meeting, November 2007, Salt Lake City, Utah.

2. M. Gottapu, P. Arce, and I. C. Carpen, “Puddle formation in large drops moving through
high-viscosity fluids: effects of miscibility on Hadamard-Rybczynski flow,” TTU Student
Research Day, April 1, 2008, Cookeville, Tennessee.

3. Mether, P. Arce, and I. C. Carpen, “Puddle formation in low Reynolds number drops:
effects of mass transfer on drop properties,” TTU Student Research Day, April 1, 2008,
Cookeville, Tennessee.

4. 1. C. Carpen, “The effect of tracer-medium interactions on microrheology
measurements”, Society of Rheology Annual Meeting, October 2007, Salt Lake City,
Utah.

5. D. R. Gollamandalla and I. C. Carpen, “Investigating the dispersion of nanoparticles in a
polymer solution,” Society of Rheology Annual Meeting, October 2007, Salt Lake City,
Utah.

6. |. C. Carpen, “Simulations of Particle-Tracking Microrheology in Polymer Solutions,”
AIChE Annual Meeting, November 2007, Salt Lake City, Utah.

7. N.Rauandl. C. Carpen, “An in Silico Study of Tumor Growth,” AIChE Annual Meeting,
November 2007, Salt Lake City, Utah.

8. N. Rau and I. C. Carpen, “An in Silico Study of Tumor Growth: The Effect of Drug
Treatments,” AIChE Annual Meeting, November 2007, Salt Lake City, Utah.

9. D. R. Gollamandalla and I. C. Carpen, “Creating nanoparticle-polymer systems: a study

of the dispersion of nanoparticles in a polymer solution,” AIChE Annual Meeting,
November 2007, Salt Lake City, Utah.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

D. R. Gollamandalla and I. C. Carpen, “Effect of interactions on the dispersion of
nanoparticles in a polymer solution,” TTU Student Research Day, April 1, 2008,
Cookeville, Tennessee.

N. Rau and I. C. Carpen, “Designing effective trial treatments against cancerous tumor
growth,” TTU Student Research Day, April 1, 2008, Cookeville, Tennessee.

N. Rau and I. C. Carpen, “Designing effective trial treatments against cancerous tumor
growth,” AIChE-SRC Conference, April 4-6, 2008, Auburn, Alabama.

N. Rau and I. C. Carpen, “Designing treatment protocols via tumor growth simulations,”
ASEE-SE Conference, April 6-8, 2008, Memphis, Tennessee.

D. Visco, “Incorporating Projects and Problems in a Thermodynamics Course to
Improve Critical Thinking/Real World Problem Solving”, American Society for
Engineering Education—SE Section Meeting , Memphis, TN; April 2008

D. Visco and B. Baburao, “Thermodynamic Modeling of the Aqueous HF Mixture by
Incorporating Self-and-Cross Association Interactions”, AIChE Annual Meeting , Salt
Lake City, UT; November 2007.

D. Visco, S. Swaminathan and A. Lucia “Demonstrating the Effect of Multiple Sets of
Parameters on Mixture Property Predictions for a SAFT-based EOS using Terrain
Methodology”, AIChE Annual Meeting , Salt Lake City, UT; November 2007.

J. Liu, “Applications of Algebraic Geometry Methods to Damage Detection in Plates with
Large Deformation,” Proc. 9" US National Congress on Computational Mechanics
20070n CD, San Francisco, California, July 22 — 26, 2007.

J. Liu, “Advanced Computational Methods Course for Engineering Graduate Students,”
Proc. 44" Annual Technical Meeting Society of Engineering Science 2007 on CD, Texas
A&M University, College Station, Texas, October 21-24, 2007 (with R. Ablamowicz).

J. Liu, “Geometrically Nonlinear Vibration of thermo-elastic Plates with Method of
Groebner Bases,” Proc. 44™ Annual Technical Meeting Society of Engineering Science
2007 on CD, Texas A&M University, College Station, Texas, October 21-24, 2007 (with
G. Buchanan).

J. Liu, “Geometrically Nonlinear Analysis of Rectangular Plates with the Groebner
Bases,” Proc. 44™ Annual Technical Meeting Society of Engineering Science 2007 on
CD, Texas A&M University, College Station, Texas, October 21-24, 2007 (with R.
VanDervort).

J. Liu, “A Note on the Rodrigues Matrix of Rotation,” Proc. 44" Annual Technical
Meeting Society of Engineering Science 2007 on CD, Texas A&M University, College
Station, Texas, October 21-24, 2007 (with R. Ablamowicz).

W.A. Deabes, M.A. Abdelrahman, C.F. Murray, P.K. Rajan, and J. L. Russell, “A Wide
frequency range circuit for measuring mutual capacitance with application to monitoring
of metal fill profile,” Proceedings of the 2008 IEEE SoutheastCon, Huntsville, AL, USA,
3-6 April 2008, pp.362 - 367.
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W.A. Deabes, M.A. Abdelrahman, and P.K. Rajan , “A Fuzzy-Based Reconstruction
Algorithm for Estimating Metal Fill Profile in Lost Foam Casting,” Proceedings of the
2008 American Control Conference, Seattle, Washington, USA, June 11-13, 2008.

M. Abdallah, A. Alouani, and O. Elkeelany, “Stand-alone monitoring of time varying
digital data using reconfigurable System-On-Chip technology,” IEEE SoutheastCon,
Page(s):252 — 256, April 2008, Huntsville, AL

Q. Liu, N. Ghani, Rao, N.S.V.; Lehman, T., “Multi-Domain Multi-Granularity Service
Provisioning in Hybrid DWDM/SONET Networks,” High-Speed Networks Workshop,
2007, Page(s):26 — 30, May 2007.

W. Deabes, A. Khader, C. Carnal, M. Abdelrahman , “Modeling and Control of a
Counter-Gravity Casting Machine,” 40" Southeastern Symposium on System Theory,
New Orleans, LA, March 16-18, 2008.

Ben Eckart, Xubin He , Qishi Wu, “Performance Adaptive UDP for High-Speed Bulk Data
Transfer over Dedicated Links”, 22nd IEEE International Parallel and Distributed
Processing Symposium (IPDPS 2008).

Ben Eckart, Xin Chen, Xubin He, and Stephen Scott, “Failure Prediction Models for
Proactive Fault Tolerance Within Storage Environment”, Proceedings of the 16th Annual
Meeting of the IEEE International Symposium on Modeling, Analysis, and Simulation of
Computer and Telecommunication Systems (MASCOTS'2008), September 8-10, 2007
Baltimore, MD (Acceptance Rate: 36 out of 94 submissions).

M. Jeedigunta and Xubin He, “Evaluation of Data Dissemination Methods in Wireless
Sensor Networks,” 2008 International Conference on Wireless Networks, Las Vegas,
Nevada, July 14-17, 2008 (acceptance rate: 29%).

Ben Eckart and Xubin He, “Dynamically Maximizing the Performance of Large Data
Transfer over Dedicated Network Links,”, ASEE Southeastern Section Conference, April
6-8, 2008, Memphis, Tennessee.

X. Chen, B. Eckart, X. He, C. Engelmann, and S. L. Scott. An online controller towards
self-adaptive file system availability and performance. In Proceedings of the 5th High
Avalilability and Performance Workshop (HAPCW) 2008, in conjunction with the 1st
High-Performance Computer Science Week (HPCSW) 2008, Denver, CO, USA, April 3-
4, 2008.

Ben Eckart, Xin Chen, and Xubin He, “A Failure Prediction Model for Disk Arrays”, High
Performance Computer Science Symposium, Denver, April 2-4, 2008.

Christian Engelmann, Stephen L. Scott, Chokchai Leangsuksun, and Xubin He,
“Symmetric active/active high availability for high-performance computing system
services: Accomplishments and limitations,” Proceedings of the 8th IEEE International
Symposium on Cluster Computing and the Grid (CCGrid) 2008: Workshop on Resiliency
in High Performance Computing (Resilience) 2008, Lyon, France, May 19-22, 2008.
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45,

Christian Engelmann, Stephen Scott, C. Leangsuksun, and Xubin He, “Symmetric
Active/Active Replication for Dependent Services,” Proceedings of International
Conference on Availability, Reliability and Security (ARES) 2008, Barcelona, Spain,
March 4-7, 2008 (Acceptance rate: 21%).

Ben Eckart, Xubin He , Qishi Wu, “Performance Adaptive UDP for High-Speed Bulk Data
Transfer over Dedicated Links”, 22" IEEE International Parallel and Distributed
Processing Symposium (IPDPS 2008), April 14-18, 2008 (acceptance rate: 25%).

Li Ou, Christian Engelmann, Xubin He, Xin Chen, and Stephen Scott, “Symmetric
Active/Active Metadata Service for Highly Available Cluster Storage Systems,”
Proceedings of the 19" International Conference on Parallel and Distributed Computing
and Systems (PDCS), Cambridge, Massachusetts, November 19-21, 2007.

Li Ou, Xubin He, Christian Engelmann, and Stephen Scott, “A Fast Delivery Protocol for
Total Order Broadcasting,” Proceedings of 16" International Conference on computer
Communications and Networks (ICCCN 2007), Honolulu, Hawaii, August 13-16, 2007,
acceptance rate: 29% out of 550 submissions.

Suman Nimmagadda and O. Elkeelany, "Effect of Loop-Unrolling in Hardware
Reconfigurable Implementations of RC5-192 Encryption Algorithm," The IEEE Power,
Biotechnology, Avionics, Security, Informatics, Computer, Software, Systems
Conference, P-BASICS?, pp. 196-199, 2008.

J. Yenuguvanilanka, O. Elkeelany, "Performance Evaluation of Hardware Models of
Advanced Encryption Standard (AES) Algorithm,"” The IEEE Southeast Conference, pp.
222-225, 2008.

I. Fidan, O. Elkeelany , T. Dean, S. B. Serkownek, L. K. Goolsby, "Broadening Rapid
Prototyping Awareness via P16 Stem Teacher Workshops", The ASEE Conference,
Pittsburgh, 2008.

O. Elkeelany, A. Alouani, M. Abdallah, "A Novel Design and Development of a Single
Channel Integrated Digital Body Sound Data Acquisition Device", The International
Conference on Biomedical Electronics and Devices, Portugal, vol. 2, pp. 244-249, 2008.

G. Chaudhry, O. Elkeelany, "A Multi-core architecture for bi-network protocol
conversion," The ISCA 20th Parallel and Distributed Computing Systems Conference,
pp. 290-295, 2007.

M. Abdallah, O. Elkeelany, A. Alouani, "An Efficient Embedded System Design for
Capturing and Storing Analog Data," The Parallel and Distributed Computing Systems
Conference, pp. 302-307, 2007.

S. Canfield, "Topological synthesis of compliant mechanisms: current state and future
directions,” 2008 Fall Seminar Series, Department of Mechanical Engineering,
Vanderbilt, Nashville, TN, Oct. 29, 2007.

S. Canfield, “A multi-objective search for distributed-compliance mechanisms in an
adapted space: quest for compatibility,” 2007 International Compliant Mechanisms
Symposium, Bangalore, India, December 17-21, 2007.
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46. S. Canfield, “Multi-Objective Optimization of Compliant Mechanisms Including Failure
Theories,” with D. Chlarson, J. Richardson, A. Saxena and A. Shibakov, Proc. of the
2007 ASME International Design Engineering Technical Conferences, Las Vegas, NV,
Sept. 4-7, 2007, DETC2007-35618

47. S. Canfield, “A Comparison of Three Passive Capture Mechanisms For Tether
Momentum Exchange,” with K. Sorensen and D. Chlarson, Proc. of the 2007 ASME
International Design Engineering Technical Conferences, Las Vegas, NV, Sept. 4-7,
2007, DETC2007-35625

48. J. Zhu, “Low-Cr Fe-Ni-Co Alloys as Interconnect for Intermediate-Temperature SOFC”,

presented at Gordon Research Conference (GRC) on High-Temperature Corrosion,
New London, NH (July 29 - August 3, 2007).
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FY 2009-10 Budget Request and Justification

The CMR is requesting a 3% increase in the FY 2009-10 State appropriations to account for
increasing salary, supplies, and travel costs. The rate of inflation for FY 2007-08 was 5.6% with
runaway fuel costs accounting for more than half of this increase. Couple that with a 4.1%
decrease in funding for FY 2008-09, and a modest 3% increase in FY 2009-10 funding is
conservative and warranted.
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