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“The Influence of Shell-side Flows on Mass Transfer in Hollow Fiber Membrane Modules”,
National Science Foundation, 7/1/95-6/30/98, $190,577.

“Development of an Instructional Web Site for the Introductory Chemical Engineering
Class”, OhioLINK, 3/15/97-8/15/97, $5,000.

“Virtual Teams: A Novel Use of the Internet to Enhance Undergraduate Education”,
Information Technology in Coursework fund, Center for Teaching Excellence, University of
Toledo, 9/1/97-8/31/98, $13,493.

“Studies of Shell Flow Distribution and Its Effect on Artificial Kidney Performance”, Althin
Medical, Inc., 9/1/97-8/31/98, $5,000.

“Experimental Studies of Flow Distribution in Spiral Wound RO Modules”, FilmTec
Corporation, 12/1/97-11/30/98, $2,000.

“Support of Student Participation in NAMS 98”, National Science Foundation, 2/1/98-
8/1/98, $8,000.

“Internally Staged Permeators for Ho/CH4 Separations”, MG Generon, 5/18/98-5/17/00,
$21,000.

“Development of Internet-Based Classes for the Masters of Engineering Program”,
University of Toledo Foundation, 8/1/98-7/31/99, $9,900.

“Models for Simulating Hollow Fiber Membrane Modules and Systems”, MG Generon,
1/1/2000-12/31/2001, $26,350.

“Measurements of Concentration Field Variations in Hemodialyzers”, Fresenius Medical
Care, 7/1/2000-12/31/2001, $8,562.

“Oscillating Polymer Brushes to Control Protein Adsorption”, deArce Memorial Endowment
Fund, 9/1/01-8/31/02, $14,723.

“Internet-based Unit Operations Laboratories”, National Science Foundation, 3/1/02-2/29/04,
$153,964.

“University of Toledo Internet 2 Connection”, National Science Foundation, 9/1/02-8/31/04,
$162,098.
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27

28

29

30

31
32

33

34

35

. “University of Toledo Internet 2 Connection: REU Supplement”, National Science
Foundation, 5/13/03-12/31/03, $6,250.

. “University of Toledo Internet 2 Connection: REU Supplement”, National Science
Foundation, 5/12/04-12/31/04, $6,250.

. “Support of the 2004 ‘Membranes: Materials and Processes’ Gordon Research Conference”,
National Science Foundation, 5/15/04-11/15/04, $15,000.

. “Membrane Separation for Hydrogen Purification”, Northwest Ohio Partnership on
Alternative Energy Systems, 8/1/04-7/31/05, $29,500.

. “Planning Meeting Proposal: Formation of a New Mast Center Site at The University of
Toledo”, National Science Foundation, 8/15/05-7/31/06, $5,400.

. “Simulation of Gas Dehydration Modules”, Generon IGS, 5/1/06-4/30/07, $26,412.

. “Chemical Separations and Process Research to Enable Biorefinery Systems”, Idaho
National Laboratory, 6/1/07-5/31/10, $122,878.

. “Ultrasound Spacers for Sustainable Water Production and Wastewater Treatment”,
University of Toledo Strategic Enhancement Awards Program, 8/1/08-5/31/09, $24,610.

. “Static Mixing Spacers for Spiral Wound Modules”, US Bureau of Reclamation, 10/1/10-
2/28/12, $93,454.

. “Low-pressure Membrane Contactors for CO2 Capture”, U.S. Department of Energy, 1/1/12-
12/31/14, $289,304 (MTR Subcontract).

Co-Principal Investigator

1.

N

w

>

(62}

“Research Experiences for Undergraduates in Chemical Engineering”, Pl — Stevin Gehrke,
National Science Foundation, 5/01/90-4/30/92, $97,783.

“Future Directions in Dilute Separations Technology Workshop”, P1 — Amy Ciric, National
Science Foundation, 3/25/91-12/25/91, $38,839.

. “Formation of Anisotropic Hollow Fiber Membranes via TIPS, Pl — Doug Lloyd, National

Science Foundation, 10/1/01-9/30/04, $330,794.

“The Effect of Operating Conditions on the Conversion of Wood Chips and Rice Husks to
Gas-Phase Products using Slow Pyrolysis in a Fixed-Bed Reactor”, Pl — Sasidhar Varanasi,
Department of Energy (subcontract from REII), 1/1/10-8/31/10, $50,000.

. “Pilot-scale demonstration of cellulosic ethanol,” Pl — Sasidhar Varanasi, 2011 Third

Frontier Advanced Energy Program, (subcontract from Suganit Systems, Inc.), 3/1/11-
2/28/14, $1,250,000.

Project Member

1. *“Ohio Molecular Computation and Simulation Network”, PI - Joel Fried, University of
Cincinnati, Ohio Board of Regents Investment Fund, $59,966 (out of total project cost of
$1,782,538).
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STUDENTS
Doctoral

1.
2.

3.

7.
8.
9.
10.
11.
12.
13.

Tapan Banerjee, 1997, High Pressure Calorimetric Studies of Gas-Polymer Interactions
Bing Liu, 2000, Theoretical and Experimental Evaluation of the Performance of Staged
Hollow Fiber Membrane Systems for Gas Separation

Joe Lemanski, 2001, The Effects of Shell-side Flows and Fiber Property Variations on
Hollow Fiber Membrane Module Performance

Lihong Bao, 2001, Computational Studies of Shell-side Mass Transfer Coefficients in
Hollow Fiber Membrane Devices

Holly Balasubramanian, 2004, Heat-Mass-Momentum Transfer in Hollow Fiber Spinning
(primary advisor Professor Doug Lloyd, University of Texas at Austin)

Constantin Ciocanel, 2006, A Particle Based Constitutive Model for MR
(magnetorheological) Fluids (primary advisor Professor Nagi Naganathan, University of
Toledo)

Santosh Sonalkar, 2006, Membrane Gas Separation Processes for Permeate Purification
Yang Su, 2007, Theoretical Studies of Hollow Fiber Spinning

Pingjiao Hao, 2011, Studies of Air Dehydration by Using Hollow Fiber Modules

Rahul Patil, 2012, Membrane Processes for Sustainable Energy Applications

Xi Du, 2012, Membrane Drying of lonic Liquid

Yuecun Lou, In progress

Norfamila Che Mat, In progress

Masters

1.
2.

3.

S

©o

10.
11.
12.

13.
14.

Tapan Banerjee, 1991, Thermodynamics of Mixed Gas Sorption in Glassy Polymers
Mukesh Chhajer, 1992, Thermodynamics of Gas Sorption and Transport in Glassy
Polymers

Jennifer Reid, 1993, Engineering of Biomedical Polymers for the Transplantation of
Human Cells

Robert Lyons, 1997, Rheological Studies of Thermal and Mechanical Degradation of
Microbial Polyesters

Xiaowen Wu, 1997, Theoretical Evaluation of Internally Staged Hollow Fiber Module
Designs

Brian Ashman, 1998, Stability of Hollow Fiber Spinning

Anurag Varma, 1998, Theoretical and Experimental Studies of the Influence of Dialysate
Flow on Artificial Kidney Performance

Dharmendra Kumar, 1998, Uses of the Internet to Enhance Engineering Education
Anthony Frank, 1999, Visualizing Wet-out and Concentration Fields in a Hemodialyzer
Using Computed Tomography

Mahesh Bordawekar, 2002, Membrane Modification by Grafting a Temperature-
Sensitive Polymer Brush to Reduce Fouling

Jim Dolgoff, 2004, Development and Evaluation of the Educational Experience Acquired
through an Internet-Delivered Laboratory

Bei Xu, 2005, Development of a Web-based Membrane Gas Separation Laboratory
Jingyi Wang, 2005, Research Review of Unitized Regenerative Fuel Cell (URFC)
Dhavel Patel, 2008, Modeling and Simulation of a Novel Reformer for Continuous
Hydrogen Production from Logistic Fuels
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15. Sricharan Nanduri, 2011, CFD investigation of Mass Transfer to Crimped Hollow Fiber
Membranes

16. Ashkan Iranshahi, 2012, Static Mixing Spacers for Spiral Wound Modules

17. Scott Wedding, In progress

18. Ravikumar Gogar, In progress

Undergraduate

Aylin Altuglu, Glenn Taylor, Ken Yasuda, Collin Smith, Sunil Konath, Ralph Lieman, Jeff
Hopkins, Lynn Ameen, William McKee, Paul Sagel, Jennifer Braun, Matthew Adams, Steven
Elmore, Gareth Hughes, Devlin Riley, Stephen Ritchie, Christina Bejarano, Griffin Gappert,
Dawn Hudak, Luci Garnes, George Robinson, Jennifer Jones, Mike Pepera, Elisa VVogel, Sherry
Ackerman, Kassandra Coffman, Keith Keeler, Erin Gordon
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COURSES, WORKSHOPS, AND SEMINARS

University of Cincinnati Courses
Undergraduate
e Computer Methods for Chemical Engineers
e Principles of Momentum Transport
Dual Level (Undergraduate and graduate students in the same class)
e Transport Phenomena I
e Fractals in Chemical Engineering
e Membrane Separations
Graduate
e Transport Phenomena Il
e Scaling Phenomena in Chemical Engineering: Applications of Fractal Concepts and
Nonlinear Dynamics
e Advanced Effective Teaching Techniques -

University of Toledo Courses
Quarter Classes
Undergraduate
Orientation to Chemical Engineering
Introduction to Chemical Engineering |
Professional Development
Principles of Momentum Transport
Process Dynamics and Control
e Chemical Process Economics and Design
Dual Level (Undergraduate and graduate students in the same class)
e Fractals in Engineering
e Membrane Science and Engineering
Graduate
e Transport Phenomena Il
e Transport Phenomena Il

Semester Classes

Undergraduate

Orientation and Computing for Chemical Engineers
Chemical and Environmental Engineering Laboratory |
Chemical and Environmental Engineering Laboratory Il
Chemical Process Economics and Design

Chemical Process Simulation and Design

Dual Level (Undergraduate and graduate students in the same class)
e Membrane Science and Engineering
e New Separations
e Polymeric Materials
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e Biofuels

Graduate
e Transport Phenomena Il

Workshops

Module Design and Process Calculations, 2000 North American Membrane Society
Annual Meeting, Benny Freeman co-instructor

Membrane Modules: Design and Mass Transfer, 2002 North American Membrane
Society Annual Meeting, Benny Freeman co-instructor

Membrane-Based Gas Separation, 2006 North American Membrane Society Annual
Meeting, Benny Freeman and Hans Wijmans co-instructors

Membrane-Based Gas Separations, 2007 North American Membrane Society Annual
Meeting, Benny Freeman and Hans Wijmans co-instructors

Membrane-Based Gas Separations, 2008 International Congress on Membranes and
Membrane Processes, Benny Freeman and Hans Wijmans co-instructors

Gas Separation, 2009 North American Membrane Society Annual Meeting, Richard
Baker and Benny Freeman co-instructors

Gas Separations, 2010 North American Membrane Society Annual Meeting, Benny
Freeman and Hans Wijmans co-instructors

Membrane Gas Separations, 2011 North American Membrane Society Annual Meeting,
Benny Freeman and Tim Merkel co-instructors

Membrane Gas Separations, 2012 North American Membrane Society Annual Meeting,
Benny Freeman and Tim Merkel co-instructors

Membrane Gas Separations, 2013 North American Membrane Society Annual Meeting,
Benny Freeman and Tim Merkel co-instructors

Professional Development Seminars

AIChE Annual Meeting Student Career Workshop: Dining Etiquette for Young
Professionals (2005-2008)
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SERVICE

Professional Organizations

North American Membrane Society
Board Member, 1999 -2007, 2011-present
Vice-President, 2000-2001

President, 2001-2002

Secretary, 2004-2011

Office Manager, 2001-2011

AIChE

Student Chapters Committee Charters Subcommittee Chair, 1995-2000
Area 2d, Membrane Separations, Vice-Chair, 2003-2005

Area 2d, Membrane Separations, Chair, 2005-2007

AIChE Separations Division, 2" Vice Chair, 2012-present

Omega Chi Epsilon

National Vice-President, 1998 -2000
National President, 2000-2010
National Treasurer, 2012-present

University

University of Cincinnati

AIChE Student Chapter Advisor, 1989-1994 (hosted 1993 North Central AIChE Student
Conference, received four outstanding student chapter awards 1991-1994)

Instructional Specialist - Laboratory Manager Recruitment Committee Member, 1990

Eminent Scholar Recruitment Committee Member, 1990-1993

Chemical Engineering Department Safety Committee Chair, 1990-1994

Chemical Engineering Department Office Operation Committee Chair, 1990-1994

College of Engineering Facilities Committee Member, 1990-1994

College of Engineering Safety Committee Member, 1991-1994

University Oral Communication Across the Curriculum Committee Member, 1993-1994

Chemical Engineering Department Undergraduate Curriculum Committee Member, 1994

University of Toledo

AIChE Student Chapter Advisor, 1994-1999 (hosted 1999 North Central AIChE Student
Conference)

Omega Chi Epsilon Advisor, 1995-present

Chemical Engineering Department Personnel Committee Member, 1995- 1998

Chemical Engineering Department Graduate Studies Director, 1995-1998

Civil Engineering Chair Search Committee Chair, 2004

Board of Trustees Scholarship Committee Member, 1996-1999

Faculty Senate Senator, 2003-2006

Professional Meeting Organization
1998 North American Membrane Society Annual Meeting, Co-Chair
2004 Membranes: Materials and Processes Gordon Conference, Vice Chair
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2006 Membranes: Materials and Processes Gordon Conference, Co-Chair

2007 North American Membrane Society Annual Meeting, Technical Program Chair

2009 North American Membrane Society Annual Meeting, Technical Program Co-Chair

2009 5" Sino-US Conference of Chemical Engineering, Organizing Committee Member

2011 North American Membrane Society Annual Meeting, Co-Chair

2011 6" Sino-US Conference of Chemical Engineering, Organizing Committee Member

2012 Engineering Conferences International Water Treatment and Reuse 111 and the Water-
Energy Nexus Conference, Co-Chair

Professional Meeting Session Organization

1992 North American Membrane Society Annual Meeting, Membrane Processes, Fouling and
Hydrodynamics

1994 MRS Spring Meeting, Polymeric Membranes

1994 North American Membrane Society Annual Meeting, Membrane Characterization

1995 North American Membrane Society Annual Meeting, Modeling: Molecular and Fluid
Dynamics

1996 AIChE Spring Meeting, Membranes: Theory and Applications

1997 North American Membrane Society Annual Meeting, Module Design

1998 AIChE Annual Meeting, Membranes, Fluid Mechanics, and Module Design

2000 AIChE Spring Meeting, Poster Session: Student-Industry Interactions I and Il

2001 North American Membrane Society Annual Meeting, Membrane Transport Models 1 and 11

2001 United Engineering Foundation Advanced Membrane Technology Conference, Poster
Session

2002 North American Membrane Society Annual Meeting, Membrane Transport Models

2002 AIChE Annual Meeting, Fluid Mechanics and Membrane Module Design

2003 AIChE Annual Meeting, Modeling of Membrane Transport I and 11

2004 ACS National Spring Meeting, Advanced Membranes for Challenging Applications (4 oral
and 1 poster sessions)

2004 Engineering Conferences International Advanced Membrane Technology Il Conference,
Poster Session

2004 North American Membrane Society Annual Meeting, Fundamentals of Membrane
Transport

2004 AIChE Annual Meeting, Modeling Transport Through Membranes | and 11, Membrane
Process Design and Scale-up Considerations

2005 China/USA/Japan Joint Chemical Engineering Conference, Poster Session

2005 AIChE Annual Meeting, Modeling Transport through Membranes | and 1, Poster Session:
Membranes

2006 AIChE Annual Meeting, Membrane Poster Session

2008 AIChE Annual Meeting, Transport in Separation Processes

2009 AIChE Annual Meeting, Membrane Poster Session

2010 AIChE Annual Meeting, Topical Conference: Separation Needs for Energy Independence
and Environmental Sustainability, Membrane Poster Session

2011 AIChE Annual Meeting, Modeling and Computational Approaches for Water Treatment,
Membrane Poster Session
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