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SECTION 10: CURRICULUM VITAE

NAME
Goodman, David W., Ph.D., CEA

CONTACT INFORMATION

Department of Electrical & Computer Engineering Technology
Purdue School of Engineering and Technology

Indiana University-Purdue University Indianapolis

799 West Michigan Street, ET 314A

Indianapolis, Indiana 46202-5160

Phone: (317) 274-5381

Fax: (317) 278-0789

E-mail: dwgoodma@iupui.edu

Website: http://www.engr.iupui.edu/~dwgoodma/

EDUCATION

e Ph.D. (Engineering Technology), Purdue University, West Lafayette, IN, 2009, Area of
Specialization: Informal Energy Education

o Master of Science (Mechanical Engineering Technology), Purdue University, West
Lafayette, IN, 2005, Area of Specialization: Sustainable Energy Systems

e Bachelor of Science (Electrical Engineering), Purdue University, West Lafayette, IN,
1995, Area of Specialization: Electrical Power Systems

e Associate of Science (Robotics Technology), Vincennes University, Vincennes, IN, 1989

LICENSURE AND PROFESSIONAL CERTIFICATIONS
o Certified Energy Auditor, Association of Energy Engineers, #2083, 2013-16.

ACADEMIC APPOINTMENTS
e Assistant Professor (Electrical & Computer Engineering Technology), Purdue School of
Engineering and Technology IUPUI, August 2009 to present
e Visiting Lecturer (Mechanical Engineering Technology), Purdue School of Engineering
and Technology 1UPUI, January 2009 to May 2009

NON-ACADEMIC APPOINTMENTS
e Assistant Director US Department of Energy Industrial Assessment Center at IUPUI,
Purdue School of Engineering and Technology IUPUI, 2011 to present
e Consultant, Goodman Consulting, Beech Grove, IN, 2009 to present
Energy Efficiency Specialist, Purdue Technical Assistance Program, West Lafayette, IN,
2007-2008
Medium Voltage Electrical Engineer, General Electric, Burlington, 1A, 2001-2002
Electrical Engineer, Owens-lllinois, Toledo, OH, 1995-2000
Intern, PSI Energy, Vincennes, IN, 1992-1994
Electronics Technician, Emerson Radio Corp., Princeton, IN, 1990-1991
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PROFESSIONAL AFFILIATIONS

e Governor, Board of Governors for Indiana Chapter of the Association of Energy

Engineers
e Life Member, American Solar Energy Society (ASES)

2002-present
Member, Association of Energy Engineers (AEE), 2010-present

Co-Advisor, IUPUI Energy Club, 2010-2012

PROFESSIONAL AWARDS

e Legends in Energy, 2015 Association of Energy Engineers, Orlando, FL

TEACHING IN RANK

Teaching Awards
e Frank E. Burley Distinguished Professor Award, IUPUI, 2013.
e Qutstanding Teaching Award, ITUPUI, 2014.

Teaching Assignments
Table 1: Teaching Load for Academic Year 2009-2010

Member, American Society for Engineering Education (ASEE), 2009-present
Advisor, Engineers Without Borders Academic Chapter Indiana 2010-2014

Ccv

Member, American Society of Heating Refrigeration and Air Conditioning (ASHRAE),

Semester | Course Title Credit Contact Initial
Hours Hours/week Enrollment
ECET- | Electrical Power
23100 & Controls 4 4.5 17
Fall 2009 p— Altornati
- ernative
49900 | Energy Systems 4 4.5 1
Honors
H- Independent 3 3 1
_ 39900 Study: Daric
Spring Fitzwater, ME
2010
Instrumentation,
ECET- Automation, & 4 45 19
37100
Process Control

Ccv
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Table 2: Teaching Load for Academic Year 2010-2011
. Credit Contact Initial
Semester | Course Title Hours Hours/week Enrollment
ECET- Alternative
49900 | Energy Systems 4 4.5 !
Fall 2010 -
MET- Alternative 4 45 3
49900 | Energy Systems '
. Instrumentation
Spring ECET- . '
2011 37100 Automation, & 4 45 16
Process Control
Directed Project 1 2 1
Summer | TECH- Chad Eckerle
2011 58100 | Directed Project
1 2 1
Jon Wang
Table 3: Teaching Load for Academic Year 2011-2012
. Credit Contact Initial
Semester | Course Title Hours Hours/week Enrollment
ECET- | Electrical Power
23100 & Controls 4 4.5 10
ECET- Alternative
49900
Energy 4 4.5 13
(TECH- Technology
30000)
Fall 2011 ECET- | Senior Canst
- enior Capstone
49100 2 2 3.5 8
Directed Project 1 5 1
TECH- | Chad Eckerle
58100 | Directed Project
1 2 1
Jon Wang
ECET- | Senior Capstone
49000 1 1 3 20
ECET- | Senior Capstone
Spring 49100 2 2 3.5 10
2012 | TECH- | Directed Project L ) 1
58100 Chad Eckerle
CEG Course Release 3 - -
Grant
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Table 4: Teaching Load for Academic Year 2012-2013
. Credit Contact Initial
Semester | Course Title Hours Hours/week Enrollment
Senior Capstone 1 3 9
ECET- 1
49000 i
Senior (iapstone 1 3 19
Senior Capstone 2 35 3
ECET- 2
49100 i
Senior (Zlapstone 2 35 11
) Energy
gg?cfcl)_(') Efficiency & 3 3 10
Auditing
TECH- Energy 3 3 5
Fall 2012 | 58100 Assessment
Independent
Study  April 1 1 1
ECET- Schelske
49900 Independent
Study Tony 1 1 1
West
TECH- | Directed Project 1 5 1
58100 Chad Eckerle
Industrial Energy
ME- Assessment: 3 3 7
59700 Tools and
Applications
TECH- Renewable 3 3 5
30100 Energy Systems
ECET- | Senior Capstone
49100 2 2 35 26
Spring i i
TECH- | Directed Project
2013 1 2 1
58100 Chad Eckerle
Renewable
TECH- 15
58100 Energy (co-teach) 15 5
Technology

Cv 4






2015

David Wayne Goodman, Ph.D.

Table 5: Teaching Load for Academic Year 2013-2014

Ccv

Semester | Course Title Credit Contact Initial
Hours Hours/week Enrollment
TECH- Energy 3 3 9
58100 Assessment
ECET- | Senior Capstone
2 35 13
Fall 2013 | 49100 2
Industrial Energy
ME- Assessment: 3 3 8
50103 Tools and
Applications
TECH- Renewable 3 3 17
30100 Energy Systems
ECET- | Senior Capstone
Spring 49100 2 P 2 35 23
2014
Renewable
TECH- 15
58100 Energy (co-teach) 15 4
Technology
Table 6: Teaching Load for Academic Year 2014-2015
. Credit Contact Initial
Semester | Course Title Hours Hours/week Enrollment
TECH- Energy 3 3 4
58100 Assessment
Instrumentation,
ECET- Automation, & 4 1 20
37100
Process Control
Fall 2014 ECET Senior Canst
- enior Capstone
49100 5 2 35 11
ME- Industrial Energy
Assessment: Tools 3 3 15
50103 L
and Applications
TECH- Renewable 3 3 13
30100 Energy Systems
. ECET- | Senior Capstone
Spring | 49100 > 2 35 24
2015
Renewable
TECH- Energy 3 1.5 (co-teach) 7
58100
Technology

Ccv
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Table 7: Teaching Load for Academic Year 2015-2016

Semester | Course Title Credit Contact Initial
Hours Hours/week Enrollment
Instrumentation,
ECET- Automation, & 4 1 20
37100
Process Control
i Energy
TECH Efficiency & 3 3 8
30300 "
Fall 2015 Auditing
ECET- | Senior Capstone
49100 5 2 3.5 11
ME- Industrial Energy
50103 Assessment: Tools 3 3 33

and Applications

Invited Lectures

Goodman, D. and Arash Edalatnoor. Presentation: Role and Impact of the Industrial
Assessment Center. American Foundry Society. 2015, Indianapolis.

Goodman, D. Presentation: Role and Impact of the Industrial Assessment Center on
Triple Bottom Line of Indiana Manufacturers. Indiana Automotive Council. 2014,
Indianapolis.

Goodman, D. Panel Discussion: Role of Solar in Microgrids. Microgrid Interconnections
and Energy Storage Symposium. 2014, Indianapolis.

Goodman, D., Grocox, A., and Striebeck, C. Panel Discussion: Solar Workforce.
Windiana Conference. 2011, Indianapolis.

Goodman, D., Hammond, S., and Bowman, L. Panel Discussion: Intercultural Experience
Panel. Engineers Without Borders: Great Lakes Regional Conference. 2010, Indianapolis.

CVv 6
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PROFESSIONAL DEVELOPMENT CONFERENCES ATTENDED IN RANK

e American Society for Engineering Education Annual Conference. Seattle, WA. June 14-
17, 2015.

e US Department of Energy, Directors Conference. New Brunswick, NJ. July. 27-29, 2014.

e Engineering Education Research (EER) Leader NetWorkshop Meeting. Indianapolis, IN
June 19, 2014.

e American Society for Engineering Education Annual Conference. Indianapolis, IN. June
15-18, 2014.

e US Department of Energy, Directors Conference. Niagara Falls, NY. July. 22-23, 2013.

e American Society for Engineering Education Annual Conference. Atlanta, GA. June 23-
26, 2013.

e Society of Automotive Engineers 2013 World Congress. Detroit, MI. April 16-18, 2013.

e American Society for Engineering Education Annual Conference. San Antonio, TX. June
10-13, 2012.

e US Department of Energy, New Directors Training Conference. New Brunswick, NJ.
Nov. 13-16, 2011.

e 334" World Energy Engineering Congress. Chicago, IL. Oct. 12-15, 2011.
Windiana Conference, Indianapolis, IN July 20-21, 2011.

e American Society for Engineering Education Annual Conference. Vancouver, BC,
Canada. June 26-29, 2011.

e American Solar Energy Society Annual Conference. Raleigh, NC. May 17-21, 2011.

o Indiana Campus Compact: Service Engagement Summit. Indianapolis, IN. April 1-2,
2011.

e Engineers Without Borders: Great Lakes Regional Conference. Indianapolis, IN. Nov.
19-21, 2010.
Lugar Collegiate Energy Summit. Indianapolis, IN. Sep. 17, 2010.

e American Society for Engineering Education Annual Conference. Louisville, KY. June
20-24, 2010.

o |U Energy Workshop. Bloomington, IN. Aug. 6-7, 20009.

STUDENT SUPERVISION IN RANK

Mentor (Graduate-Thesis-Chair/Co-Chair)
e Amin Amini, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2017
e Jing Li, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2015

Mentor (Graduate-Thesis-Member)

Arash Edalatnoor, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2015
Cameron Lancaster, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2015
Drew Witte, Thesis, Masters of Science in Electrical Engineering, IUPUI, 2014

Akram Khatib, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2014

cv 7
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Mentor (Graduate-Directed Project-Chair/Co-Chair)

e Michael Cooprider, Directed Project, Masters of Science in Technology, IUPUI, 2016
Chad Eckerle, Directed Project, Masters of Science in Technology, IUPUI, 2013
David Campolongo, Directed Project, Masters of Science in Technology, IUPUI, 2012
Bryan Weddle, Directed Project, Masters of Science in Technology, IUPUI, 2012
Mark Lewis, Directed Project, Masters of Science in Technology, IUPUI, 2011
Jacob Faiola, Directed Project, Masters of Science in Technology, IUPUI, 2011
Jon Wang, Directed Project, Masters of Science in Technology, IUPUI, 2011
Modibo Traore, Directed Project, Masters of Science in Technology, IUPUI, 2011
Collin Green, Directed Project, Masters of Science in Technology, IUPUI, 2010

Mentor (Graduate-Directed Project-Member)

Mike Sacro, Directed Project, Masters of Science in Technology, IUPUI, 2015

Austin Strong, Directed Project, Masters of Science in Technology, IUPUI, 2014

Mike Hutchins, Directed Project, Masters of Science in Technology, IUPUI, 2014
Laban Zurowski, Directed Project, Masters of Science in Technology, IUPUI, 2014
Eric Olsen, Directed Project, Masters of Science in Technology, IUPUI, 2013

LeVern McFadden, Directed Project, Masters of Science in Technology, IUPUI, 2013
Jie Zhou, Directed Project, Masters of Science in Technology, IUPUI, 2012

Courtney Thornberry, Directed Project, Masters of Science in Technology, IUPUI, 2011
Michael Dinges, Directed Project, Masters of Science in Technology, IUPUI, 2010

Mentor (Undergraduate-International Internship)
¢ Dennis Ganaus. 2014.Cooperative State University at Mannheim, Germany (Supervised
the international research component of the Bachelors of Science Degree in Service
Engineering at IUPUI)
o Frederic Zarzecki. 2011. ESIEE University at Amiens, France (Supervised the
international research component of the Bachelors of Science Degree in Electrical
Engineering at IUPUI)

Mentor (Undergraduate-McNair Scholar)
e Jordan Rhodes. 2011. Sustainable Design project

Cv 8





2015

David Wayne Goodman, Ph.D.

Mentor (Undergraduate-Multidisciplinary Undergraduate Research initiative (MURI))

Dylan Howard, 2014-2015 MURI project
Victor Cuevas, 2014-2015 MURI project
Abdul Ayoub, 2014-2015 MURI project
Rudy Frazier, 2014-2015 MURI project
Arooj Mohammed, 2014-2015 MURI project
Delaram Moghaddam, 2012-2013 MURI project
Rawda Hamid, 2012-2013 MURI project
Trien Nguyen, 2012-2013 MURI project
Ronald Hnin, 2012-2013 MURI project
Mike Testerman, 2011-2012 MURI project
Scott Polley, 2011-2012 MURI project
Gideon Lian, 2011-2012 MURI project

Dan Robinson, 2011-2012 MURI project
Caleb Harbert, 2010-2011 MURI project
Scott Polley, 2010-2011 MURI project
Thurston Tresler, 2010-2011 MURI project
Rhonda Dufour, 2009-2010 MURI project
Daric Fitzwater, 2009-2010 MURI project
Elizabeth Freije, 2009-2010 MURI project
Baihagi Ismail, 2009-2010 MURI project
Ryan Mason, 2009-2010 MURI project
Amirtaher Abdollahi Namin, 2009-2010 MURI project
Nick Snyder, 2009-2010 MURI project

Ccv
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PROFESSIONAL SERVICE IN RANK
International Service, Invited Assessments Trips
(** Student)

e Goodman, D., Ludlow, S., Anderson, C., Szczesiul, C., **Torres, E., **Sego, J., and
**Monaghan, J. Ecuador Needs Assessment: Engineers Without Borders. Santo
Domingo, Ecuador. Mar. 13-22, 2010. (Funded by EWB-IUPUI Chapter)

e Goodman, D., Cowan, J. D., **Tabas, J., Greene, C., Hogan, J., and Jean-Baptiste, L.
Haiti Needs Assessment. Port Au Prince, Haiti. April 3-10, 2010. (Funded by Haitian
Association of Indiana)

Service to Professional Societies
e American Society of Engineering Educators (ASEE) Nationally Elected Office
o ETD Treasurer, July 2015 — June 2017
0 CIEC Program Chair, July 2015 — June 2016
o0 CIEC Program Vice Chair, July 2014 — June 2015
e Association of Energy Engineers (AEE), Indiana Chapter
o Board of Governors Member, October 2014 - Present
e ASEE Conference Moderator
o0 Engineering Technology Division. National Conference, Indianapolis, June 2014
Architectural Division. National Conference, Atlanta, June 2013
Engineering Technology Division. National Conference, Atlanta, June 2013
Engineering Technology Division. National Conference, San Antonio, June 2012
Architectural Engineering Division. National Conference, VVancouver, June 2011
o Engineering Technology Division. National Conference, Vancouver, June 2011
e ASES Solar Tour Site Exhibitor, Indianapolis, IN, 2011
e ASES Solar Tour Site Exhibitor, Indianapolis, IN, 2010

©Oo0oo0o

Manuscripts Reviewed
e ASEE Engineering Technology Division
0 Peer Reviewer, Abstracts, November 2013
Peer Reviewer, Final Papers, February 2013
Peer Reviewer, Abstracts, November 2012
Peer Reviewer, Final Papers, February 2012
Peer Reviewer, Abstracts, November 2011
Peer Reviewer, Final Papers, February 2011
0 Peer Reviewer, Abstracts, November 2010
e ASEE Architectural Engineering Division
0 Peer Reviewer, Final Papers, February 2011
0 Peer Reviewer, Abstracts, November 2010
e Environmental Protection Agency
o0 Grant Peer Reviewer, P3 Applications, March 2013
0 Grant Peer Reviewer, SBIR Applications, August 2010
e |UPUI
0 Peer Reviewer, Applications for Chancellor’s Awards, April 2010
e  McGraw-Hill
0 Book Chapter Design Review, “Electricity for the Trades, 2e by Frank
Petruzella”, August 2012.

Oo0OO0O0OO0
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Professional Presentations
e Goodman, David W. (2010). Eco Ready Shelter. National Kitchen & Bath Association:
Regional Meeting, Indianapolis, IN.

UNIVERSITY SERVICE IN RANK
Department Committees
o Member, Department Graduate Committee, 2010 to present
e Member, Search and Screen Committee, two positions in MET Department (2010-2011)

School Committees
e PLM Core Working Group, ENT Representative, 2014 to present
e Faculty Senate, Senate Representative for the Department of Engineering Technology,
Fall 2010 to present
e Purdue School of Engineering and Technology Research Committee, 2009 to 2012

University Committees
¢ Member, Campus Sustainability Resource Committee, 2014 to present
o Member, Campus Sustainability Education Committee, 2013 to present
o Member, Campus Sustainability Steering Committee, 2010 to present
e Co-Chair, Energy and the Built Environment Campus Sustainability Committee, 2010 to
2013
e Transatlantic Climate Bridge Member, 2010 to 2011

Cv 11
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GRANTS, FELLOWSHIPS, AND AWARDS IN RANK

External Teaching Grants and Fellowships

Goodman, D. (PI, 100% effort). “Supplemental IAC Funding to Develop Ultrasonic Leak
Detection Tools for Non-air Industrial Gasses”. ($51,984). 2015-2016.

Chen, J (PI, 40% effort), Goodman, D. (Co-Pl, 25% effort), Razban, A (Co-PI, 25%
effort), Anwar, S (Co-Pl, 5% effort), Xie, J (Co-Pl, 5% effort) “DE-FOA-0000490
Establishing an Industrial Assessment Center”. ($1,320,000). 2011-2016.

External Research Grants and Fellowships

Goodman, D. (PI, 100% effort). “Pump Efficiency Validation”. Proportion Air Inc.
($9,353). 2013-2014.

Goodman, D. (PI, 100% effort). “Accelerated pH Electrode Failure Data Capture
Initiative”. Endress & Hauser Inc. ($9,969). 2011-2012.

External Service Grants and Contracts

Goodman, D. (PI, 100% effort). “Equipment Grant”. Carrier Corp. ($5,000). 2013.
Goodman, D. (PI, 100% effort). “Equipment Tax Abatement Study”. Roll Formed
Corporation. ($5,000). 2013.

Goodman, D. (PI, 100% effort). “Equipment Grant”. Carrier Corp. ($5,000). 2012.
Goodman, D. (PI, 100% effort). “National Product Review: Electrical Service
Protection”. Ductcrete Inc. ($2,000). 2011.

Internal Teaching Grants and Contracts

Goodman, D. (PI), Tabas, J. “International Engineering in Malta”, [JUPUI Office for
Study Abroad Grant ($6,000) 2015 (70% effort).

Goodman, D. (PI), Tabas, J. “International Engineering in Malta”, [JUPUI Yurtseven
Grant ($3,000) 2015 (70% effort).

Goodman, D. (PI), Durkin, R., Stephens, C. “Aquaponics”, IUPUI Multidisciplinary
Undergraduate Research Institute (MURI) Grant ($13,500) 2014 (50% effort).
Goodman, D. (PI), Mikesky, A., Tabas, J. “Web Interface-Phase 1”, IUPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($6,000) 2012 (40%
effort).

Izadian, A. (PI), Goodman, D. “Renewable Energy Conversion”, [UPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($8,885) 2012 (20%
effort).

Goodman, D. (PI). “Sustainable Technology Certificate”, IUPUI Curriculum
Enhancement Grant (CEG) ($30,000) 2011 (35% effort).

Goodman, D. (PI), Mikesky, A., Tabas, J. “Energy Harvesting-Phase 2”, IUPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($10,685) 2011 (80%
effort).

Goodman, D. (PI), Mikesky, A., Tabas, J., Izadian, A. “Energy Harvesting”, IUPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($8,885) 2010 (80%
effort).

Goodman, D. (PI), Fox, P., Cowan, D. J., “Eco Ready Shelter”, IUPUI Multidisciplinary
Undergraduate Research Institute (MURI) Grant ($11,900) 2009 (35% effort).
El-Mounayri, H. (PI), Goodman, D., Wasfy, T., Vice, C. “Renewable Energy Living
Lab”, IUPUI Multidisciplinary Undergraduate Research Institute (MURI) Grant
($11,200) 2009 (30% effort).

Cv 12
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Internal Service Grants and Contracts
e Solution Center Grant ($2,000) (P1, 100% effort), July 2011.

TEACHING PUBLICATIONS IN RANK
(* Primary Author, ** Student Co-Authors, T Mentored)

Refereed Journals

e * Goodman, D. (2015). Effects of an Informal Energy Exhibit on Knowledge and
Attitudes of Fourth Grade Students. Journal of Education and Learning. VVol.9 (2) pp.
145-157.

e *Goodman, D., Fox, P., and Cowan, J. (2014). Educating Engineers and Technologists
for a Green/Sustainable Future. Journal of Engineering Technology. Volume 31, Number
1, Spring 2014, Page 26-36.

e *Goodman, D., Fox, P., Cowan, J., and Tabas, J. (2013). How to Establish Successful
International Experiences for Engineering and Technology Students. Technology
Interface International Journal: Volume 14, Number 1, Fall/Winter 2013, Page 108-113.

Refereed Conference Proceedings

e * Goodman, D. (2016). Using Industrial Experiences for Recruitment and Retention.
Conference for Industry and Education Collaboration, Austin, TX. (accepted)

e *Goodman, D. and Durkin, R. (2012). AC 2012-4428: Energy Demos: Class Project
versus Commercial Equipment. American Society for Engineering Education
Conference, Atlanta.

e *Goodman, D. and Cooper, H. L. (2011). AC 2011-1636: Informal Energy Education:
Fuel Cell Exhibit Pilot Study. American Society for Engineering Education Conference,
Vancouver.

e *Cowan, D. J.,, Fox, P., Hundley, S., Tabas, J., and Goodman, D. (2010). AC 2010-551.
The DORMaTECH{ture Project: A Multi and Interdisciplinary Educational Experience.
American Society for Engineering Education Conference, Louisville.

e *Chen, R., Goodman, D., Izadian, A., and Cooney, E. (2010). AC 2010-229: Teaching
Renewable Energy through Hands-on Project-Based Learning for Engineering
Technology Students. American Society for Engineering Education Conference,
Louisville.

e *Cowan, D. J., Fox, P., Hundley, S., **Tabas, J., and Goodman, D. (2010).
Sustainability and Education: The Need for New Degree Options. American Society of
Civil Engineers: Earth Space Conference, Honolulu. Page 3821-3832.

e *Fox, P., Hundley, S., Cowan, D. J., **Tabas, J., and Goodman, D. (2009). Teaching
Sustainability: Course, Program and Degree Considerations. Portland International
Center for Management of Engineering Technology Conference, Portland. Page 2240-
2245,

Industrial Reports - Referred by Rutgers University, aggregate data posted for US Department
of Energy. Clients are Confidential. Feasibility and methods research for energy efficiency.

o **Ayoub, A., **Amini, A., **Saad, M., **Wu, A., **Bhargav, A., tGoodman, D. and
tRazban, A. (2015). IP-0048 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

o **Flowers, J., **Saad, M., **Xander., **Bhargav, A., **Hurtman, J., **Wu, A,
tGoodman, D. and tRazban, A. (2015). IP-0047 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).
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**Rice, J., **Amini, A., **Saad, M., **Xander., **Bhargav, A., tGoodman, D. and
tRazban, A. (2015). IP-0046 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Bhargav, A., **Ip, N., **Hurtman, J., Rice, J., fGoodman, D. and tRazban, A.
(2015). IP-0045 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

** Kreutzjans, A., **Amini, A.,**Hurtman, J., **Al-Mahdi, **Ip, N., **Bhargav,
A., tGoodman, D. and tRazban, A. (2015). IP-0044 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**|p, N., **Hurtman, J., **Wu, A., **Edalatnoor, A., **Murakami, S., fGoodman, D.
and tRazban, A. (2015). IP-0043 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Amini, A., **Gieryn, A., **Flowers, J., **Elaiyan, A., **Ip, N., fTGoodman, D. and
tRazban, A. (2015). IP-0042 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Amini, A., **Saad, M., **Murakami, S., **Khandelwal, M., **Bhargav, A.,
**Amdekar, T., **Kinn, D., tGoodman, D. and TRazban, A. (2015). IP-0041 Energy
Assessment Report. IAC Database (https://iac.rutgers.edu/database/).

**Kreutzjans, A., **Khandelwal, M, **Elaiyan, A., **Edalatnoor, A., **Hurtman, J.,
**Amini, A., **Amdekar, T., **Kinn, D., TGoodman, D. and TRazban, A. (2015). IP-
0040 Energy Assessment Report. IAC Database (https://iac.rutgers.edu/database/).
**Edalatnoor, A., **Amini, A., **Bell, J., tGoodman, D. and tRazban, A. (2015). IP-
0039 Energy Assessment Report. IAC Database (https://iac.rutgers.edu/database/).
**Ayoub, A., **Khandelwal, M., **Elaiyan , A., **Rice, J., **Amdekar, T., **Jian, P.,
tGoodman, D. and tRazban, A. (2015). IP-0038 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Ayoub, A., **Amini, A., **Tamura, K., **Edalatnoor, A., **Amdekar, T., **Ip, N.,
tGoodman, D. and tRazban, A. (2015). IP-0037 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Elowers, J., **Bhargav, A., **Vipra, N., **Saad, M., **Wu, A., **Rice, J.,
tGoodman, D. and tRazban, A. (2015). IP-0036 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Jain, P., **Kreutzjans, A., **Rice, J., **Tamura, K., **Ayoub, A., fGoodman, D. and
tRazban, A. (2015). IP-0035 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Wu, A., **Jain, P., **Ip, N., **Tamura, K., **Bell, J., **Kinn, D., **Ayoub, A.,
tGoodman, D. and tRazban, A. (2015). IP-0034 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Ayoub, A., **Jian, P., **Amdekar, T., **Edalatnoor, A., **Vipra, N., **Flowers, J.,
tGoodman, D. and tRazban, A. (2015). IP-0033 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Ayoub, A., **Ip, N., **Saad, M., **Edalatnoor, A., **Kinn, D., TGoodman, D. and
tRazban, A. (2014). IP-0032 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Edalatnoor, A., **Jian, P., **Wu, A., **Tamura, K., **Rice, J., **Ayoub, A.,
**Amdekar, T., **Flowers, J., **Ip, N., **Bell, J., **Vipra, N., TGoodman, D. and
tRazban, A. (2014). IP-0031 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).
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**Edalatnoor, A., **Flowers, J., **Ip, N., **Ayoub, A., **Kreutzjans, A., **Bhargav,
A., **Wu, A., TGoodman, D. and tRazban, A. (2014). IP-0030 Energy Assessment
Report. IAC Database (https://iac.rutgers.edu/database/).

**Bhargav, A., **Li, J., **Ayoub, A., **Ip, N., **Kreutzjans, A., fGoodman, D. and
tRazban, A. (2014). IP-0029 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Li, J., **Lancaster, C., **Ayoub, A., **Shazly, A., tGoodman, D. and tRazban, A.
(2014). IP-0028 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**|_ancaster, C., **Edalatnoor, A., **Li, J., **Bhargav, A., **Ayoub, A., **Zeedyk, B.,
tGoodman, D. and tRazban, A. (2014). IP-0027 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Edalatnoor, A., **Malguarnera, M., **Bhargav, A., **Wu, A., **Zeedyk, B.,
**|_ancaster, C., TGoodman, D. and tTRazban, A. (2014). IP-0026 Energy Assessment
Report. IAC Database (https://iac.rutgers.edu/database/).

**Khatib, A., ** Wu, A., **Edalatnoor, A., **Bhargav, A., **Lancaster, C.,
**Malguarnera, M., **Li, J., TGoodman, D. and tRazban, A. (2014). IP-0025 Energy
Assessment Report. IAC Database (https://iac.rutgers.edu/database/).

**Malguarnera, M., **Khatib, A., **Edalatnoor, A., **Bhargav, A., **Lancaster, C.,
**Wu, A., tGoodman, D. and TRazban, A. (2014). IP-0024 Energy Assessment Report.
IAC Database (https://iac.rutgers.edu/database/).

**Edalatnoor, A., **Baker, R., **Li, J., **Khatib, A., **Holcomb, R., **Lancaster, C.,
tGoodman, D. and tRazban, A. (2014). IP-0023 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Lj, J., **Edalatnoor, A., **Holcomb, R., **Ip, N., **Krow, R., **Malguarnera, M.,
tGoodman, D. and tRazban, A. (2014). IP-0022 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Khatib, A., **Baker, R., **Li, J., **Edalatnoor, A., **Elshazly, A., **Lancaster, C.,
tGoodman, D. and tRazban, A. (2014). IP-0021 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Baker, R., **Khatib, A., **Holcomb, T., **Edalatnoor, A., **Krow, R., **Lancaster,
C., **Ip, N., **Malguarnera, M., tGoodman, D. and tRazban, A. (2013). IP-0020
Energy Assessment Report. IAC Database (https://iac.rutgers.edu/database/).
**Holcomb, R., **Khatib, A., **Li, J., **Edalatnoor, A., **Krow, R., **Lancaster, C.,
tGoodman, D. and tRazban, A. (2013). IP-0019 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Khatib, A., **Baker, R., **Clark, A., **Holcomb, R., **Li, J., tTGoodman, D. and
tRazban, A. (2013). IP-0018 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Holcomb, R., **Cambridge, J., **Clark, A., **Khatib, A., TGoodman, D. and
tRazban, A. (2013). IP-0017 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Clark, A., **Cambrideg, J., **Holcomb, R., **Khatib, A., **Baker, R., tGoodman,
D. and TRazban, A. (2013). IP-0016 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Nofal, M., **Cambridge, J., **Holcomb, R., **Khatib, A., **Li, J., **Baker, R.,
tGoodman, D. and tRazban, A. (2013). IP-0015 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).
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**Nofal, M., **Cambridge, J., **Holcomb, R., **Khatib, A., TGoodman, D. and
tRazban, A. (2013). IP-0014 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Clark, A., **Baker, R., **Mahmood, T., **Holcomb, R., **Khatib, A., TGoodman, D.
and tRazban, A. (2013). IP-0013 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Nofal, M., **Cambridge, J., **Holcomb, R., **Khatib, A., TGoodman, D. and
tRazban, A. (2013). IP-0012 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Nofal, M., **Cambridge, J., **Mahmood, T., **Khatib, A., **Holcomb, R.,
tGoodman, D. and tRazban, A. (2013). IP-0011 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Cambridge, J., **Nofal, M., **Clark, A., **Baker, R., **Holcomb, R., **Khatib, A.,
**Mahmood, T., tGoodman, D. and tRazban, A. (2013). IP-0010 Energy Assessment
Report. IAC Database (https://iac.rutgers.edu/database/).

**Cambridge, J., **Mahrouka, W., **Frazier, S., **Nervo, S., **Sharma, A., **Clark,
A., **Nofal, M., TGoodman, D. and tRazban, A. (2012). IP-0009 Energy Assessment
Report. IAC Database (https://iac.rutgers.edu/database/).

**Mahrouka, W., **Nofal, M., **Frazier, S., **Cambridge, J., **Clark, A., TGoodman,
D. and TRazban, A. (2012). IP-0008 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Clark, A., **Nofal, M., **Frazier, S., **Cambridge, J., **Mahrouka, W., tGoodman,
D. and tRazban, A. (2012). IP-0007 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Nofal, M., **Cambridge, J., **Frazier, S., **Nervo, S., **Mahrouka, W., **Clark, A.,
tGoodman, D. and tRazban, A. (2012). IP-0006 Energy Assessment Report. IAC
Database (https://iac.rutgers.edu/database/).

**Cambridge, J., **Mahrouka, W., **Frazier, S., **Nervo, S., TGoodman, D. and
tRazban, A. (2012). IP-0005 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Cambridge, J., **Nofal, M.,**Frazier, S., **Nervo, S., **Mahrouka, W., TGoodman,
D. and tRazban, A. (2012). IP-0004 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Cambridge, J., **Nofal, M., **Frazier, S., **Nervo, S., fGoodman, D. and TRazban,
A. (2012). IP-0002 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).

**Cambridge, J., **Nofal, M., **Frazier, S., **Nervo, S., TGoodman, D. and TRazban,
A. (2012). IP-0001 Energy Assessment Report. IAC Database
(https://iac.rutgers.edu/database/).
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Poster Presentations

e t**Howard, D., **Cuevos, V., **Ayoub, A., Frazier, R., Mohammed, A., and Mentors:
Goodman, D., Durkin, R., and Stephens, C. Aquaponics System. CRL — Research Day
Poster Symposium, April 2015.

o t**Nguyen, T., **Moghaddam, D., **Hamid, R., and Mentors: Goodman, D., Mikesky,
A., and Tabas, J. VIRO: The Future of Online Learning Interfaces. CRL — Research Day
Poster Symposium, April 2013.

e T**Nguyen, T., Goodman, D. and Petrache, H. “Hydrogen Generation from Water
Disassociation Using Small Currents and Harmonics,” IUPUI Research Day, April, 2013.

e T**Alshehri, S., Izadian, A., and Goodman, D. “A New Inverter Design and Parameter
Sizing Procedure,” MURI Poster Presentation, IUPUI, Summer 2012.

o T**DiGregory, C., Izadian, A., and Goodman, D. “Combined Adaptive Controller for A
Buck Boost Circuit,” MURI Poster Presentation, IUPUI, Summer 2012.

e T**Jones, G., Izadian, A., and Goodman, D. “A New Power Inverter Circuit Analysis,
Modeling, and Operation,” MURI Poster Presentation, IUPUI, Summer 2012.

RESEARCH PUBLICATIONS IN RANK
(* Primary Author, ** Student Co-Authors, T Mentored)

Refereed Journals

e **Campos, U., **Zamenian, H., Koo, D., and Goodman, D. (2015). Waste-to-Energy
(WTE) Technology Applications for Municipal Solid Waste (MSW) Treatment in the
Urban Environment. International Journal of Emerging Technology and Advanced
Engineering. Vol. 5 (2), pp. 504-508.

e t*Goodman, D., and **Edalatnoor, A. (2015). Waste, Just another Resource: A Case
for Waste Wood. International Journal of Mechanical Engineering and Technology. Vol.
6 (3). pp 25-33.

e T* Goodman, D., **Edalatnoor, A., and Cooprider, M. (2015). Waste, Just another
Resource: A Case for Process Water. International Journal of Mechanical Engineering
and Technology. Vol. 6 (4). pp. (accepted, in process)

Refereed Conference Proceedings

e *Goodman, D. and Durkin, R. (2015). Diaphragm Pump Controller Performance
Testing: 20-50% Efficiency Improvement. 2015 World Energy Engineering Congress,
Orlando. (Accepted: in process, proceedings published October 2015)

e T**Cambridge, J., * Goodman, D., ** Frazier, S., **Nofal, M., and Razban, A. (2013).
Compressed Air Efficiency: A Case Study Combining Variable Speed Control with
Electronic Inlet Valve Modulation. Society of Automotive Engineers World Congress,
Detroit.

e 1* Goodman, D., **Fitzwater, D., and **Zarzecki, F. (2011). Effect on System
Efficiency from Combining Solar Thermal and Photovoltaic Energy Systems in non-Grid
Applications: Phase 1. American Solar Energy Society: Solar 2011 Conference
Proceedings, Raleigh.
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PUBLICATIONS SUBMITTED IN RANK
(* Primary Author, ** Student Co-Authors, T Mentored)

Refereed Journals

e * Goodman, D. and Durkin, R. (2015). Energy Efficiency Performance of Controllers on
Air Operated Double Diaphragm Pumps. International Journal of Modern Engineering.
(Submitted: in process)

e *Razban, A., Goodman, D., and **Khatib, A. (2015). AHU Simulation and Control:
Wireless DAQ for Heating and Cooling Coil Energy Usage Reduction. Journal of Energy
Conversion and Management. (Submitted: in process)

e *Goodman, D. (2016). High Impact Experiences: EWB Service in Ecuador.

(In process, plan to submit October 2015)

e *Goodman, D. (2016). Effects of an Informal Energy Exhibit on Knowledge and

Attitudes of Fifth Grade Students. (In process, plan to submit October 2015)
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SECTION 06: CANDIDATE'S STATEMENT
INTRODUCTION

I chose teaching as my area of excellence because of its opportunities to foster deeper understandings of
sustainable energy in engineering technologists and other global citizens of the future. I left industry to
pursue a career in academia because | wanted to play a larger role in solving energy challenges. This
passion serves as the cornerstone of my work as | integrate the goals and activities of my teaching,
research, and service to improve the lives of real people locally, nationally, and globally.

I have published six peer-reviewed journal articles, 10 peer-reviewed conference proceedings, 48 peer-
reviewed industrial reports, and six posters in the field of energy education and sustainable energy. Two
education journal articles focus on improving college-level energy sustainability education and extend
constructivist and experiential learning theory by explaining concrete ways to implement the concepts. One
education journal article discusses the impact of informal energy education in fourth grade; standing alone this
article adds to the limited body of knowledge in informal education, but along with the follow on article (to be
submitted in October) on fifth grade students it suggests a cognitive development level between these grades
which implies that energy education efforts will have more impact above fourth grade. Three energy journal
articles show how waste streams can be viewed as resources and converted into energy. The first two energy
articles are significant because they discuss the concept of looking at industrial process waste streams as
resource streams and give examples with mathematical and economic justification. The third energy article is
very significant because it reveals a new technology to reduce compressed air consumption, usually the third
largest utility in an industrial facility, by as much as 50%. Additionally, | have written/edited 48 confidential
energy reports, all with student co-authors, to Indiana manufacturing companies concerning ways to
improve their economic development by improving energy efficiency, which have been peer-reviewed by
faculty at Rutgers University and published (anonymous data) within the IAC Database at the US
Department of Energy(R1). The impact of my efforts, with only 31 reporting, is that Indiana businesses have
saved over $805,000 and are reducing greenhouse gas emissions by over 28,867,765 pounds per year.
Finally, my commitment to providing experiential learning and research opportunities, and the impact of
these efforts is demonstrated by student co-authorship on three of the journal articles, five of the
conference proceedings, all 48 energy reports, and all six posters. The posters include all undergraduate
students as collaborators.

Furthering my teaching and the educational opportunities of our undergraduate students, | adopted the
university Research, International, Service, and Experiential (RISE) initiative to focus on funding to mentor
students and provide learning opportunities in each area. My work provides a natural fit for the RISE
initiative because of my training in constructivist learning theory. Through the support of several grants, as
Pl or co-PI, totaling over $1,520,000, | applied these theories to give students opportunities in experiential,
research, and service learning through the development of six courses for the undergraduate Sustainable
Technology Certificate in Engineering Technology and the development of four new courses for the
graduate Energy Management Certificate in Mechanical Engineering, mentoring MURI students, and
advising Engineers Without Borders students. | am currently developing one new study abroad course to
address international RISE experiences for students in engineering and technology, which will develop
engineering solutions for issues like desalinization in France. These achievements have been recognized in
part by the 2013 Frank E. Burley Distinguished Professor Award and the 2014 Outstanding Teacher Award.

My achievements demonstrate my personal commitment to the foundational values of 1UPUI; specifically
in the areas of civic engagement, collaboration, diversity, the economic development of Indiana,
interdisciplinary work, international work, service and RISE. My promotion to tenured Associate Professor
is justified by my synthesis of teaching, research, and service initiatives that promote sustainable-energy
education initiatives that inspire students and that generate successful funding proposals to provide
mentoring opportunities. Additionally, sustainable energy has guided my path to improve the economic
outcomes of Indiana businesses and has positively impacted the lives of people in the developing world. It
continues building momentum and is a proven tool to achieve my future goals.
1
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TEACHING

Course Development

My teaching has also served my passion for providing opportunities for students to expand their knowledge
of sustainable energy as | coordinated the development of six new courses with professors in four different
programs for the undergraduate Sustainable Technology Certificate in Engineering Technology, of which |
regularly teach two courses (TECH-301, TECH-303) (T13). I also helped develop four new courses for the
graduate Energy Management Certificate in Mechanical Engineering, of which | regularly teach ME-50103
(T15). These certificates have helped us retain at least five students to the graduate program.

I made significant changes to content, procedures, or requirements in ECET-231, ECET-371, ECET-490,
and ECET-491. ECET-491 is the senior capstone project course for my department, which received praise
from our Industrial Advisory Board (IAB) in 2014 for the improvement in student project and oral
presentation quality over the past three years. This recognition is a direct result of the changes | made to
the course (T10). An additional result of the changes | implemented include improved student outcomes and
reporting in ABET areas 4, 5, 7, 8, and 11, which align with the university’s Principles of Undergraduate
Learning, and were important factors in the department’s successful ABET Engineering Technology
Accreditation Commission (ETAC) in 2013-14 (T11).

My excellence in teaching is partially demonstrated by my selection as the 2013 Frank E. Burley
Distinguished Professor Award and the 2014 Outstanding Teacher Award. The awards are a result of my
effort to keep current on learning theories by attending over thirty professional development events which
increased and consistently improved my student evaluation scores, currently around 3.6/4 (T3), and lead to
very positive peer-reviews from colleagues (T1). | continue to achieve excellence in this area through
examining formative and summative assessment data and implementing adjustments in courses, generally
adding explicit connections between classroom content and industry relevance. My most profound
experience was attending the National Effective Teaching Institute (NETI), which taught me to take a long
view of continuous improvement and to introduce changes slowly so that students can adapt. Through that
workshop, | gained experience in the best ways to implement contemporary teaching best practices. For
example, | used technology (Piazza.com and theCN.com) to facilitate an online learning platform that
allowed students to collaborate on questions outside of class (social constructivist pedagogy), as well as
using Adobe Connect for a more traditional question and answer session outside of class. My creation of 10
new courses (half way on an eleventh), improving four existing courses, which contributed to departmental
recognition and accreditation; my work as a research mentor and collaborator with over 20 undergraduates
and 20 graduate students; prove my ability to achieve excellence in teaching.

International Education

In accord with Friere’s dialog about how knowledge emerges, my passion is centered around guiding
students to help people in the developing world, particularly Ecuador and Haiti (Pedagogy of the
Oppressed, 1970) (S3). | am particularly proud of the work done by my students in Ecuador, designing a
school/community center for the blind in Santo Domingo, Ecuador. In addition, students designed a solar
powered computer lab in Port au Prince, Haiti and a solar powered deep well pump system and village
electrification plan for Carrefour Sanon, Haiti. Trips with students to countries with unique challenges
offer learning experiences that cannot be duplicated in the classroom. Activities like these and others
proved to students that | am committed to their learning and aspirations beyond the classroom. Given this
trust; | advocated on their behalf, via a dozen recommendation letters to graduate schools and employers,
and all were admitted to graduate school or are gainfully employed per their individual goals.

Engagement
In my goal to impact students in their daily lives and create a solid foundation for their future success, I

have served on two department, three school, and five campus committees. | reviewed over 40 conference
papers, moderated seven sessions for the American Society for Engineering Education (ASEE), and
reviewed 20 grant proposals for the Environmental Protection Agency (EPA). Building on these

2
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experiences, | also won a national ASEE election to be the 2015 program vice chair for the Conference for
Industry and Education Collaboration. | recently won a national ASEE election to be the Treasurer of the
Engineering Technology Division. This engagement provides a broader network of advisors to inform my
pedagogy, ideas for research mentoring and experiential learning, and model civic duty.

Learning Styles and Experiential Learning

As an effective engineering technology educator, my goal is to teach students practical and contemporary
skills so that they are ready to enter the workforce. My ultimate goal is to promote a level of theoretical
understanding to generate curiosity about how and why things work, to think critically, and to solve
problems. As an experienced engineer, | see the necessity of being able to problem solve and share these
skills with my students. To foster these skills and understandings, | utilize a mixture of instructional
methods (auditory, visual, tactile, etc.) to address the learning styles of individual students (e.g., Brent,
2009, von Glasersfeld, 1998, Kolb, 1984). | strive to make the instructional assignments model the real-
world to be authentic. Therefore, | have partnered with service groups like Engineers Without Borders,
Architects for Humanity, Haitian Association of Indiana, and Rotary International to use real-world
problems and projects and to align course content with the profession, including design deadlines, progress
reports, presentations, and on-call technical support. For example, while conducting a needs assessment in
Haiti, my colleagues and | met Dr. Emmanual, a Dean at Quisqueya University. He asked us to design a
new computer lab to replace the one destroyed by an earthquake. My IUPUI colleague, Dr. Cowan, and |
brought the project request back to IUPUI. Dr. Cowan’s architectural technology class designed a new
computer lab out of recycled intermodal shipping containers, with my guidance on the location and
orientation needed to optimize solar accessibility. Then my TECH-301 students designed the photovoltaic
system necessary to power the lab and computers. The project enlightened students about the
multidisciplinary process that occurs in industry, gave the electrical engineering technology students the
opportunity to interact with architectural technology students, and allowed students to learn how location
and orientation affect photovoltaic design. Through the complex project, learners saw the connection
between course work and service to developing countries. | formed these organizational partnerships to
identify real-world problems and projects because the process of solving and implementing them fosters a
sense of purpose and community for students.

As an educator, | actively work to inspire, orient, and facilitate a desire in students to learn. | facilitate the
learning environment in a way that reflects and expands the interests, backgrounds, and learning styles of
students and to challenge students, so that learning occurs (e.g., von Glasersfeld, 1998, Piaget, 1970). In
order to accomplish this, | am open and available to my students, | listen and am willing to change, and |
am fair and impartial, so that | will understand what students need to create the best possible learning
environment. | typically facilitate this by asking students to give me feedback on the course in the middle
of the semester. For example, in ECET-371, | received comments from several students about student
project teams, which indicated they were concerned about being assigned to the same team for two projects.
Some students reported frustrations with unbalanced workloads. They felt that the mechanisms to share
work evenly were not sufficient. With this feedback in mind, | thought about how things were done in
industry and spoke to both students and faculty about team assessment mechanisms. The following
semester, | modified the syllabus to allow students to vote members off a team if a person had documented
poor participation, utilizing weekly summaries, peer evaluations, peer meetings, and meetings with the
instructor. Following this strategy, | vigilantly observed the summaries and encouraged discussion of team
roles and expectations, and noted that team imbalance issues were nearly eliminated.

My industry experience and college degrees have enabled me to be a content expert and provided many
real-world examples that are excellent for teaching; but | always strive to improve. Therefore, | have
attended several workshops (National Effective Teaching Institute (NETI) and Instructor Institute on Solar
Thermal Instruction) and conferences (American Society for Engineering Education 2010-15, Indiana
Campus Compact 2011) to improve my course structure, content, and effectiveness in both live and online
class environments. | have also attended numerous workshops, seminars, webinars, and sessions on campus
presented by CTL (Center for Teaching and Learning), CRL (Center for Research and Learning), and CSL
(Center for Service and Learning). NETI was the most insightful because I learned that implementing many
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changes in a short timeframe with too little experience could be ineffective, even though all the changes
may be instructional best practices. That concept prompted me  to take a longer view, to try to change the
students’ culture by explaining why student-centered, constructivist methods can help them learn (e.g.,
Brent, 2009). | have an adaptive teaching style and implement only a few changes in each course and build
on best practices each semester, so students have a chance to adapt and maximize the benefits of the
educational improvement.

Grants

My largest teaching grant, to date, was funded by the US Department of Energy (DOE) for $1.32M (co-PI
25%) to establish an Indiana Industrial Assessment Center (IAC). The center’s mission is to teach students
to assess energy usage, waste stream, and productivity issues in small- and mid-sized manufacturing
companies, and recommend economical alternatives, as well as to develop a graduate-level Energy
Management Certificate in Mechanical Engineering. Prior to that, | was awarded a $30,000 (Pl 35%)
internal Curriculum Enhancement Grant to develop an undergraduate Sustainable Technology Certificate in
Engineering Technology that has gone on to impact IUPUI’s STARS sustainability rating (T19). | am also
committed to the ideals of the multidisciplinary undergraduate research initiative (MURI) and have
received eight grants for over $112,600 (six as Pl 35-80%, two as co-Pl 20-30%) to mentor undergraduate
students on various research topics. Finally, and perhaps the most valuable outcome of the funding, was the
opportunity to mentor so many students outside of my courses, many of whom are outside of my discipline.
I mentored 23 undergraduate students on MURI research projects, two international (France, Germany)
undergraduate students who came to the US for energy internship projects, eight graduate and 25
undergraduate IAC students on energy efficiency projects, and one McNair Scholar on a sustainable
architectural design project. In the case of the 1AC, the funds established and furnished a collaborative
space, in the same office suite, which allows me to train and mentor learners every day.

Other milestones of the grant include: 1) all 10 students that graduated from the IAC received a DOE
Energy Auditing Certificate; 2) over 45 companies in Indiana have been audited and received a report
detailing how they currently use energy and how they can reduce energy and operating costs. In the first 23
assessments, we have an average implementation rate of over 50% (15% above national average), with an
average savings per audit reaching $82,346, with a simple payback under 11 months; 3) a company that
was impressed with the training and professionalism of my students requested that | help them set up an
internship program (in progress) which will provide more real-world experiences and competitive job
placement advantages to many IUPUI students in the future (R1). This validates my impact on students and
shows how constructivist principles can be used to provide authentic RISE experiences for students that are
respected by industry and impact Indiana’s economic development.

Second DOE Grant

My latest grant, from the US Department of Energy (Pl, 100% effort, $51,984), was instrumental in the
recruitment and retention of an excellent student graduating with an MS Electrical Engineering degree. |
will mentor his research into Ultrasonic Gas Leak Detection. The grant was very competitive but the
selection committee was “impressed with my approach” to developing a gas leak energy/cost calculator
that would work for non-traditional industrial gasses (F2). They also asked that | take a broader look and
consider this seed funding in this effort, therefore | plan to add a marketing student to help determine
industry impact, which will provide opportunities to mentor non-discipline students and diversify the team.

Peer Evaluations

My goal to excel as an educator led me to seek advice from higher ranked, experienced peers. In 2010 |
received feedback from Dr. Barb Christe, (FACET member) with comments such as: “He connected the
outline with the previous week’s lecture, encouraging students to recall older lecture concepts. Students
were fully engaged in the presentation.” Dr. Christe also said, “The instructor’s knowledge of the subject
matter is excellent. He was able to smoothly answer off-topic, detailed questions and return the class to
task.” She also stated that, “Overall, Dr. Goodman’s classroom activities and presentation style are quite
good. He offers a comfortable learning environment that fosters analytical and critical thinking.” I have not
rested on early peer-review observations and have continued to learn and practice in order to bring my
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teaching skills toward the upper end of excellence. In 2012, Professor Brian Kinsey stated, “My
impressions of his classroom management and presentation skills are most favorable. He also commented,
“l was very satisfied with David’s teaching strategy and his commitment to the students and his desire to
draw the best effort from the students.” In 2013 | asked Professor Ken Rennels to evaluate an online,
graduate course, TECH-581 Energy Assessment. He stated, “Delivery of technical content is difficult via
online courses. The format and delivery method for this course dealt with these issues very well. | found
Professor Goodman’s delivery method, enthusiasm, knowledge, response to questions outstanding.”
Finally, because | teach a hybrid online graduate course in Mechanical Engineering, ME- 50103 Industrial
Energy Assessment: Tools and Applications, | asked Dr. Sohel Anwar for feedback. He stated, “Although
the format of this course was a bit different than traditional mechanical engineering courses, students
seemed to be fully engaged during the class. They asked relevant questions and interacted with fellow
students at times. Dr. Goodman not only answered their questions, but also provoked more questions that
were aimed at better understanding of the subject matter.” They also provided feedback on many ways to
improve (detailed in the teaching section); | have reflected on them and implemented changes to move
towards the upper-end of excellence (T1).

To continuously improve my teaching effectiveness, | reflect on standardized school-wide student
evaluation comments and ask students for mid-course feedback. The comments offer ideas and actionable
ways to improve. Following student observations, | made several changes. The most significant revisions
focused on course organization. | explicitly communicate the direct relationship between course
expectations and assignments with expectations in the workplace following graduation. An anonymous
student summed it up best “He was overall the most understanding teacher that | have ever had. He would
help and encourage me when I needed help and would always want the best for everyone.” The outcome has
been student evaluations that have consistently improved, from the first course taught in rank 2.6/4 in 2009
to my last course in rank 3.67/4 in 2014. Each time | have taught a course more than once without a major
revision my score has been well above the departmental average (T3). | improved the outcome while
teaching 11 different courses in rank, developing seven new courses, five of which are online/hybrid, and
several honors, directed project, and independent study courses (T12).

RESEARCH/SCHOLARSHIP

My most recent research grant was funded by the US Department of Energy (DOE) for $51,984 (Pl 100%)
to research and develop using ultrasonic sensors to quantify uncommon gas leaks and develop a calculator.
The project will employ three students to develop a calculator that will be shared with energy efficiency
experts via the DOE website. | also leveraged external industry contacts to bring in 2 grants for $19.3k (PI
100%). The first study allowed me to mentor 4 students (1 graduate, 3 undergraduate) in the design and
construction of a test apparatus to study pH sensor performance and life expectancy in various types of
fluid environments and at several environmental conditions. The students collected data, analyzed results,
and assisted in the confidential report of our findings. The research is aligned with my industry experience
and my previous work on solar thermal collector performance. In addition, it is associated with my recently
awarded MURI proposal on Aquaponics which will conduct performance testing of different system
designs and develop a standard for urban agquaponics equipment and optimized systems.

The second grant allowed me to mentor 4 students (1 graduate, 3 undergraduate) in the design and
construction of a test apparatus to evaluate the potential efficiency gain from a new type of controller for
diaphragm pumps. It has been accepted for presentation at the 2015 World Energy Engineering Congress in
October, and has been submitted to the very prestigious International Journal of Modern Engineering.

Prior to these projects, | collaborated with a components manufacturing facility to develop an energy
efficient compressed air system. The control system was evaluated with respect to operation, energy
savings, installation costs, and return on investment. The results were published in the proceedings of the
2013 Society of Automotive Engineers World Congress and included three student authors (R4).

My first research project at [IUPUI explored the amount of energy that can be collected through the use and
5
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combining of photovoltaic (PV) and solar thermal (ST) systems in the Midwest. The data revealed that the
thermal system was undersized (standard practice) during the harshest time of year and that the PV system
is properly sized for the worst month, therefore diverting PV energy caused a 29% increase in thermal
energy collected. Two graduate students conducted the research for their directed projects. The results were
published in the proceedings of the American Solar Energy Society 2011 Annual Conference. | am in the
process of building an off-campus living lab to verify the model and publish the results; the PV system is
installed, webpage is live, and the solar thermal is planned for spring 2016.

SERVICE

| received 4 external grants and 1 internal grant for $19Kk (3 as P1 100%, 2 as co-PI 50%; $4k later rescinded
due to patent issues) as service awards for non-research related projects. Two external grants where from
UTC: Carrier Corporation to improve equipment in IUPUI’s thermodynamic and energy efficiency labs. |
used the awards to improve department lab equipment and give students access to modern portable
instruments. One of the industry projects involved 3 students in a study to catalog every electrical device in
a manufacturing facility. Since not every device could be measured while in production, | developed a three-
tiered method to determine energy usage and to quantify the percentage of manufacturing versus non-
manufacturing loads to determine how much energy usage could be tax-deferred.

On a school/campus level, | have been honored to serve on the School of Engineering and Technology
Faculty Senate for the past four years. | actively participated with the Engineers Without Borders (EWB)
chapter as advisor and project mentor from 2010-2013. From 2011-2013, | co-advised the Energy Club, a
student organization, which brought industry experts to campus to discuss current energy topics. In 2012, |
worked extensively with the Transatlantic Climate Bridge. This effort connected the German Embassy with
various universities in the United States to discuss energy usage issues. In addition, | served on a
department Search and Screen Committee, which attracted two top-level faculty members to the mechanical
engineering technology program. From 2010-2013, | was co-chair for the Energy and Built Environment
Committee, which is a subcommittee of the Sustainability Committee. This committee serves to bring
sustainable principles and processes to buildings on campus to reduce energy usage and utilize greener
materials at [UPUI. While under my leadership, the committee proposed three policy changes to advance
those goals (S4). Finally, | was recruited to be a member of the Product Lifecycle Management (PLM)
Core Working Group and | am actively helping develop plans to form a new PLM Center called the
‘Initiative for Product Lifecycle Innovation (IPLI)’ to leverage a $538M grant from Siemens and bring
faculty from across the university together to conduct research and advance economic development (S4).

On a state and regional level, I am a founding member of and developed educational content for the
Midwest Solar Training Network (MSTN). This organization is focused on quickly and effectively
educating a workforce, primarily at the community college level, for the clean energy job sector (T9). | was
invited to be on the Board of Governors for the Indiana Chapter of the Association for Energy Engineering,
which is the fastest growing chapter in the US.

On the national level, I reviewed grant proposals for two separate grants (P3 and SBIR) for the EPA (S2).
For each, I reviewed approximately 10 proposals and acted as Rapporteur for 3 proposals. | also reviewed
approximately 30 abstracts and final conference proceedings for ASEE in both the Engineering Technology
Division and the Architectural Engineering Division. Additionally, | have moderated at least one session
for each ASEE Annual conference since 2011. In an ASEE 2014 national election, | was elected to be the
2015 Program Vice Chair and the 2016 Program Chair for the Conference for Industry and Education
Collaboration (CIEC). In an ASEE 2015 national election, | was elected to be the Treasure of the
Engineering Technology Division.

On an international level, in addition to the completed projects in Ecuador and Haiti, 1 am currently
working on two new projects in Haiti (solar powered well pump and village electrification). | am also
collaborating on a grant request to the World Bank to fund both projects. When that occurs, students and |
return to Haiti to implement the well project (funded independently by Rotary International) and collect
6
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more data for the electrification plans (S3).
SUMMARY AND FUTURE DIRECTIONS

I will build on the sustainable technology certificate and work to attract an ever larger body of students. |
will collaborate and leverage the certificate to create a sustainable degree program, because IUPUI needs it
to be relevant to future students and posterity.

| have already applied for $75k (Pl 17%, 1 of 6 multidisciplinary collaborators) of internal funding to
support students in developing more efficient HYAC monitoring, control, and implementation systems at a
local facility and $800k (co-P1 10%, 1 of 7 multidisciplinary collaborators) of National Science Foundation
(NSF) funding for an expansion of the same project. | am also in very positive discussions with the Indiana
Municipal Power Association about applying for future DOE solar sunshot or market pathway grants, which
will fund approximately six students per year to do directed project or thesis work on one of four existing
1MW PV power plants in Indiana.

In the future, I will continue to maintain the benefits to my students of having an integrated teaching,
research, service model of teaching. | will do this by: 1) targeting outcome metrics and reapplying every
five years for the IAC grant, 2) work to expand my informal energy education research to include high
school students, and 3) work to involve more students in the design and installation of electrification
projects in Haiti and international desalinization projects in France or Malta (new study abroad course).

I am collaborating with colleagues within the school and Earth-Solar Technologies Corporation to set up a
two-week Photovoltaic Manufacturing Training Course next summer; | will develop material to train
groups of entrepreneurs from Africa in: 1) solar fundamentals, 2) solar electricity, 3) process and methods
of manufacturing panels from cells, etc. which will allow them to successfully run local/regional PV
manufacturing and sales businesses (other school colleagues are designing the business courses). Earth-
Solar Technologies has shown their confidence in my expertise by donating a PV array for the living lab.

My future publication plans are based around documenting the results of existing funded projects and
winning the new funded projects mentioned above. Specifically, the MURI Aquaponics project is a
collaboration with the department of biology and was developed as a platform for ongoing research in
urban aquaponics. It will provide research projects for two to six students per year and will produce annual
conference proceedings. The combined system solar research is currently funding two graduate students
and will produce data starting in the fall of 2016 and will result in a journal article. Upon winning the
internal and NSF grant proposals, the HVAC research will produce multiple publications annually; the
preliminary work has already been submitted to a journal (in process).

In summary, my promotion to tenured Associate professor is justified because | synthesized teaching,
research, and service in a way that provides consistent funding and allows me to expose more students to
real-world issues that improve students’ employment prospects, improves the economic strength of local
industries, help people in the developing world, and improve the name recognition of IUPUI in those
countries and relevant journals and conferences. My ongoing research plans will impact key areas of
IUPUI’s mission and have a track record of funding. Additionally my national reputation is grounded in
professional recognition of my research and service, via invited and elected positions and awards, and
inclusion of scholarly articles in respected national and international journals and conferences. Finally, |
exceeded all departmental guidelines (in effect until April 2014) for scholarly publications, significantly
exceeded guidelines on funding, and proven to be an enthusiastic and effective teacher.
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SECTION 08: EVALUATION OF RESEARCH, SCHOLARSHIP, OR CREATIVE
ENDEAVOR

EVIDENCE OF QUALITY RESEARCH OR CREATIVE IDEAS VIA GRANTS

External Grants

I have been successful on a number of grants totaling more than $1.52 million dollars, well above
the department expectation of $20k that were in effect until April of last year. Although | have
already discussed the teaching and training aspect of the following grant, it also has a strong
research component with a huge economic impact across the state and nation that must also be
addressed from a research perspective:

e Chen, J (PI, 40% effort), Goodman, D. (Co-Pl, 25% effort), Razban, A (Co-PI, 25%
effort), Anwar, S (Co-PI, 5% effort), Xie, J (Co-Pl, 5% effort) “DE-FOA-0000490
Establishing an Industrial Assessment Center”. ($1,320,000). 2011-2016.

When Dr. Chen and | applied for the Industrial Assessment Center (IAC) grant, | added strength
to the proposal due to several years of prior experience in conduction energy assessments. Thus
when the grant was awarded | developed the educational material and led the training of other
faculty and students in the methods and application of conducting energy audits and to date we
have conducted forty-seven assessments. During the on-site assessments we inspect the
manufacturers energy usage, deal with waste, and look at production methods. Off-site we
research new methods, new technology, and generate ideas on how to improve efficiency and
save money. The resulting twenty-seven confidential technical reports are peer reviewed by
professors at Rutgers University then presented to the Indiana manufacturing companies and
published on the national database. The national and international impact cannot be fully
quantified, but the database and the technical reports | (and others) submit provide a unique
opportunity to quantify the effectiveness of energy management recommendations and pollution
prevention measures in small and medium sized industry and the potential of assessments to
improve manufacturing productivity. The direct environmental impact from my work, with
respect to energy and waste reductions and the improved economic stability results, can be
ascertained from the following tables:

(Per IAC Field manager Database at http://iac.rutgers.edu/database/statistics/)

Table 1: Summary of Recommended Savings

Number of assessments 47
Number of assessments reported 44
Recommended Waste Savings ($) $5,439,906
Recommended Productivity Savings ($) $342,131
Recommended
Energy Recommended
Conservation Energy Cost
Energy Stream (MMBTU) Savings ($)
Electricity
Demand 22,034 KW/Month | $ 266,929
Fees $ 122,603
Consumption - Site 18,688,299 kWh




http://iac.rutgers.edu/database/statistics/
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Consumption - Source 191557 | $ 1,026,917
Natural Gas 39,161 | $ 256,029
Other Gas 17594 | $ 75,817
Other Energy 0| $ -
Energy Totals 186,803 | $ 1,748,295

Table 1 reveals that my students have assessed, researched, and recommended new
methods/procedures/equipment/etc. that could result in energy savings in excess of 186,000
MMBTU’s and that could result in monetary savings of more than $1.7 million dollars across
forty-seven companies in Indiana. Table 2 reveals that, with 71% of the companies responding
within eleven months of the recommendation report, Indiana companies actually reduced energy
usage by over 122, 000 MMBTU'’s, which reduces CO2 emissions by over 31 million pounds per
year, and actually saved over $805,000 dollars in their operations budget. Our implementation
rate is approximately 40%, which is well over the national average, which | believe implies that
Indiana companies are quick to see the value of the service we provide and they have shown that
understanding in other ways as well. After my student audited one company, they asked me to
help setup an internship program (in process), two other companies have extended service
contracts (which will be discussed in the service section), and a supplier company has extended a
research contract to validate a novel control system that may reduce compressed air usage of
diaphragm pumps (discussed below).

Table 2: Summary of Implemented Savings

Number of assessments 44
Number of assessments reported 31
Percent of year represented by data below 71.07%
Implemented Waste Savings ($) $ 2,655
Implemented Productivity Savings ($) $ 14,815
Implemented
Energy Implemented
Conservation Energy Cost
Energy Stream (MMBTU) Savings ($)
Electricity
Demand 12,169 kW/Month $159,330

Fees $30,801
Consumption - Site 11,309,451 KWh

Consumption - Source 115,923 $562,716
Natural Gas 5,835 $41,012
Other Gas 496 | $ 11,638
Other Energy 0| $ -
Energy Totals 122,254 | $ 805,497

Although this is typically a confidential process, the following companies wanted to speak out
about the quality of the students, research recommendations, etc.:
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e “Thanks again for your very professional presentation and evaluation. Please feel free ...
to let them know | will be a reference for the quality of the presentation.” (IP-0028) Craig
S. Carson, CEO, Jeco Plastic Products

o "We were thrilled with not only the speed, efficiency and professionalism that was
exhibited by this department, but the in depth report we received at the end. We have
made recommendations to other businesses and will continue to do so. We are working
on all the suggestions now" (IP-0017) Mary Gordon, Plant Manager, Electro-Spec

e "Your team did an outstanding / professional assessment at PHD in which we have
implemented a number of the recommendations and achieved significant savings™ (IP-
0011) David French, VP Operations, PHD, Inc.

In order to make the IAC grant work, I have radically increased the number of visited, calls, and
mailings to industry. One of the outcomes includes research spinoffs and visibility for other
opportunities with ITUPUI. While discussing auditing with the VP of Operations at the Proportion
Air facility in McCordsville, the idea of conducting pump efficiency testing to validate energy
efficiency changes due to a novel, patented controller developed by Proportion Air. | submitted a
proposal to fund the project and it was funded in 2012 but work was delayed until May 2014,
although I am still working on the final report, the results reveal a 20-45% reduction in
compressed air usage on diaphragm pumps. Compressed air is a major efficiency issue in
facilities because it takes approximately seven electrical horsepower to generate one air
horsepower, so any savings are magnified. This will likely have huge energy efficiency and cost
reduction impact in businesses that make or use diaphragm pumps, such as painting operations,
cleaning operations with caustic fluids, and waste water treatment facilities.
e Goodman, D. (PI, 100% effort). “Pump Efficiency Validation”. Proportion Air Inc.
($9,353). 2013-2014.
0 The project funded four students.
o0 It hasresulted in at one refereed conference publication at the 2015 World
Energy Engineering Congress, and has been submitted to the International
Journal of Modern Engineering (Impact Factor of 3.0).
o It will also provide a positive metric for the IAC grant when we reapply in 2016
because new assessment recommendations are rare.

The other research spinoff from the IAC grant occurred when | took students on a training audit

at a commercial facility. The owners requested assistance designing a new Heating Ventilation

Air Conditioning (HVAC) system for the building. We originally planned to use it as a course

design project but decided to use it as a living lab and develop wireless equipment and procedures

to help streamline industrial assessments. Then after collaborating with Johnson Controls, we

hope to expand the scope again with this internal grant and use it to win an external grant.

e Goodman, D. (PI), Chen, J., Razban, A., Chen, S., Wasfy, T., Carley, S. “PAR

(Predictive, Adaptive, Real-Time) Building Energy Monitoring and Control System”,
IUPUI Collaborative Research Grant, ($75,000) 2014-Pending, (equal 17% effort).

0 This grant will fund approximately six students and building automation
equipment necessary to model a commercial building and develop metrics and
tools to create a novel building information system that displays information
about energy usage, it also predicts and reports on methods to improve energy
efficiency. Three of my students (Jing, Arash, and Akram) have already started
or completed smaller scale tangential research thesis projects in this area.

o This internal grant will provide the equipment and initial data necessary to apply
for an $800,000 external US National Science Foundation (NSF) NSF-PFI-BIC
15-587 grant to “Development of a Smart Service Platform for Improving
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Building Energy Efficiency”. Aside from my department (ENT), this
collaboration includes two local companies (Johnson Controls and Mundell
Associates) as well as colleagues from Mechanical Engineering and Electrical
Engineering at IUPUI, and the School of Public and Environmental Affairs from
Bloomington.

In 2011 I partnered with Endress and Hauser, an international instrumentation company, to do
end of life testing on pH sensors. This grant was a little out of my research area, but | have prior
experience with similar sensors and data acquisition. The research involved running a series of
experiments, in an environmental chamber | repaired, with different caustic fluids on pH sensors
to help predict life expectancy. The work on the project is confidential and we were not allowed
to report the data, etc. in any publications. However, Endress and Hauser provided positive
feedback and have since donated equipment to the department.

e Goodman, D. (PI, 100% effort). “Accelerated pH Electrode Failure Data Capture
Initiative”. Endress & Hauser Inc. ($9,969). 2011-2012.

0 This grant funded three students.

Publications

| already discussed the teaching related publications in the teaching section and will discuss
discipline-specific research papers below.

Refereed Journals

e **Campos, U., **Zamenian, H., Koo, D., and Goodman, D. (2015). Waste-to-Energy
(WTE) Technology Applications for Municipal Solid Waste (MSW) Treatment in the
Urban Environment. International Journal of Emerging Technology and Advanced
Engineering. Vol. 5 (2), pp. 504-508.

0 This paper introduces the three new WTE technologies and provides guidance to
make a more sustainable alternative choice for MSW treatment.

0 The project funded two graduate students.

0 Journal Impact Factor = 2.324.

e 1* Goodman, D., and **Edalatnor, A. (2015). Waste, Just another Resource: A Case for
Waste Wood. International Journal of Mechanical Engineering and Technology. Vol. 6
(3). pp 25-33.

0 This paper is first of a series that describes various industrial waste streams and
describes how they can be resources. It also provides calculations, analysis, etc.
for a feasibility study and explains how this can be used on energy audits.

0 The project funded one graduate student.

0 Journal Impact Factor = NA.

e 1* Goodman, D., **Edalatnoor, A., and Cooprider, M. (2015). Waste, Just another
Resource: A Case for Process Water. Energy Engineering. Vol. 113. pp. (accepted, in
process)

0 This paper is the second of a series that describes various industrial waste
streams and describes how they can be resources. It also provides calculations,
analysis, etc. for a feasibility study and explains how this can be used on energy
audits.

0 The project funded two graduate students.

0 Journal Impact Factor = NA, however this is the primary journal for the
Association of Energy Engineers and has been in publication for 107 years.
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Refereed Conference Proceedings

e *Goodman, D. and Durkin, R. (2015). Diaphragm Pump Controller Performance
Testing: 20-50% Efficiency Improvement. 2015 World Energy Engineering Congress,
Orlando. (Accepted: in process, proceedings published October 2015)

O Inthis paper performance testing methods were used to validate a new electronic
compressed air controller that can save 20-50% of an air operated pumps
consumption. This has huge potential for energy and cost savings.

0 This is the premier conference of the Association of Energy Engineers, the
leading professional society in the energy efficiency field.

e tCambridge, J., Goodman, D., Frazier, S., Nofal, M., and Razban, A. (2013).
Compressed Air Efficiency: A Case Study Combining Variable Speed Control with
Electronic Inlet Valve Modulation. Society of Automotive Engineers World Congress,
Detroit.

0 In this paper a method of merging two compressed air control schemes is
modeled. The system was constructed in an industrial facility and data was
collected and analyzed to support the hypothesis.

0 The project funded two undergraduate students and one graduate student.

o0 Other than mentoring, I also contributed approximately thirty percent of the
written text and harmonized each authors section.

0 The conference is probably the largest gathering of automotive and supplier
manufacturers in the country (over 11,000 attended) and compressed air is one of
the top three utilities in manufacturing plants.

0 The audience for this presentation was approximately fifteen people.

e fGoodman, D., Fitzwater, D., and Zarzecki, F. (2011). Effect on System Efficiency from
Combining Solar Thermal and Photovoltaic Energy Systems in non-Grid Applications: Phase
1. American Solar Energy Society: Solar 2011 Conference Proceedings, Raleigh.

o0 In this paper a math model was utilized to predict potential changes in overall
efficiency of a residential system that combined solar thermal and photovoltaic
systems together. The model showed that complimenting these two technologies
gave an overall improvement of 15% efficiency for this hybrid type system.

0 The project funded two undergraduate researchers, one of whom went on to be a
Top 100 student at IUPUI and a second that was from France on an international
research internship.

0 ASES is the largest society in the US dedicated to solar energy, so it provided
access to large audience of similar researchers. Approximately twenty people
attended the presentation and approximately fifty attended the poster and
approximately ten asked questions.

Currently | am 85% complete on two journal level publication for the Association of Energy
Engineering entitled “Waste Process Water: a resource for Hydroelectric Power” and “Waste
Wood: a resource for district heating”, but have been delayed until Spring. | researched the
ability to re-use these waste streams and improve the system efficiency of the facility as well as
provide a new resource, i.e. hydroelectric and district heat. This concept could be applied to
several industries that use water for their processes.

Interdisciplinary Activities

In the summer of 2011, | started collaboration with Professor Eric Nordgulen in the IUPUI art
department on a project entitled, “Public Art as Renewable Energy.” This project was proposed to
research and build an outdoor sculpture, which will integrate art with a functional, renewable
energy system. This sculpture will also serve as a prototype for a larger work of art that will
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provide all power requirements for a cultural community center to be developed in Indianapolis.
This project will utilize solar panels and a hydrogen fuel cell as components of sculpture. | was
initially asked to consult on the fuel cells after Dr. Hsu left IUPUI; | determined that the system
was non-operable without significant investment. Mr. Nordgulen’s past work has made reference
to existing relationships between technology and the environment, which coincides well with my
particular research interests of public education and finding different mediums through which to
start a dialogue on energy issues. So, | joined Eric’s team and designed a solar power system that
could handle the full load. The completed sculpture will be made available for public exhibition
at numerous locations, including urban sites, campus grounds, and art parks, depending on what
opportunities become available. During this period, the sculpture will also serve to provide data
for further research in order to determine the needs of a larger energy system to be installed at the
planned community/cultural center. The piece is complete, but Eric is still searching for the right
venue to host the exhibit.

The teaching and research aspects of the numerous grant proposals and publications listed in the
various sections of this dossier have been discussed, but | should also mention that these
collaborations have included faculty from Purdue University (William Hutzel, Mechanical
Engineering Technology), Indiana University (Sanya Carley, School of Public and Environmental
Affairs), as well as faculty within ITUPUI from the following departments or programs: Electrical
and Computer Engineering Technology, Mechanical Engineering Technology, Biomedical
Engineering Technology, Organizational Leadership and Supervision, Architectural Technology,
Mechanical Engineering, and Electrical and Computer Engineering. My role has varied
depending on the research or publication topic, but my continued collaboration most shows that
my talents were appreciated and fruitful and the feeling is mutual.

SUMMARY AND FUTURE DIRECTIONS

My area of excellence is teaching and | discussed my MURI research grants in that section
because of the educational aspect, but as | join thesis committees and co-chair mechanical
engineering graduate student | am increasingly pulled towards discipline-specific research. | plan
to continue the trend as long as they relate to my work on energy efficiency, alternative energy
sources, and industrial assessment. The IAC grant has been a boon in many ways and going
forward, | expect 1-2 spinoff grants from the IAC each year. | will continue to pursue working
with talented students in my research areas, collaborating with peers to find unique solutions, and
creating innovative ideas for and solutions to many of today’s most pressing issues. One such
talented student, I trained in the IAC, works for the Indiana Municipal Power Association
(IMPA). | contacted him early this summer about pursuing a $4 million dollar DOE Sunshot
grant, since IMPA was in the process of installing three LMW solar arrays. He was initially leery
of putting in the capitol to push the project within IMPA, but later called and stated that others in
the company had contacted him about the whitepaper | submitted. It was too late for the Sunshot
grant, due to the submission deadline, but we are collaborating on a proposal for the next
matching grant. If this comes to fruition, my focus will shift back to solar (my first love) and also
lead into smart grid and power quality topics. | am collaborating with Dr. Izadian and Dr. Koo,
with feedback from my contact at IMPA, on a new whitepaper and proposal. IMPA paid cash
(approximately $3 million dollars) for the first three arrays and would like to build around twenty
more; this collaboration could be huge for funding undergraduate and graduate researchers and
placing IUPUI on the solar map.
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		 * Goodman, D. and Durkin, R. (2015). Diaphragm Pump Controller Performance Testing: 20-50% Efficiency Improvement. 2015 World Energy Engineering Congress, Orlando. (Accepted: in process, proceedings published October 2015)
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SECTION 09: EVALUATION OF PROFESSIONAL AND UNIVERSITY SERVICE

EVIDENCE OF PROFESSIONAL SERVICE
I see my service to the local and global community as a way to share the benefits of my research
and utilize my ability to teach and communicate with a wide variety of people. Service expands
my support to students by providing real world problems that they can tackle. My contributions to
the profession are in the form of

e Professional Organizations

e Student Organizations

e Consulting to public and non-profit clients

I am an active member of professional organizations, | network at meetings, volunteer for
outreach efforts, take on leadership roles through appointed and elected offices.

Current memberships:
e American Solar Energy Society (ASES)
American Society for Engineering Education (ASEE)
American Society of Heating Refrigeration and Air Conditioning (ASHRAE)
Association of Energy Engineers (AEE)
National Association of Power Engineers (NAPE)

I have been an ASES Solar Tour Site Exhibitor in Indianapolis for the 2010 and the 2011 tours. |
setup residential scale solar thermal and solar electric systems at IUPUI and approximately a half
dozen local citizens visited and asked questions about the technology.

| started serving ASEE by volunteering to be a Peer Reviewer for the American Society of
Engineering Education Annual Conference. | have reviewed approximately a dozen abstract
papers and approximately five final papers for the following divisions:
e ASEE Engineering Technology Division (Abstracts): November 2013
ASEE Engineering Technology Division (Final Papers): February 2013
ASEE Engineering Technology Division (Abstracts): November 2012
ASEE Engineering Technology Division (Final Papers): February 2012
ASEE Architectural Engineering Division (Final Papers): February, 2011
ASEE Engineering Technology Division (Final Papers): February, 2011
ASEE Architectural Engineering Division (Abstracts): November, 2010
ASEE Engineering Technology Division (Abstracts): November, 2010

Next, | was appointed Moderator at the annual conferences, in which | would contact presenters,
setup the presentations on my laptop, introduce each speaker, and make sure the session stayed on
time. Attendance for the sessions varied widely but the average was approximately twenty, |
moderated one session for each of the following:

e Engineering Technology Division. National Conference, Indianapolis, June 2014
Architectural Division. National Conference, Atlanta, June 2013
Engineering Technology Division. National Conference, Atlanta, June 2013
Engineering Technology Division. National Conference, San Antonio, June 2012
Architectural Engineering Division. National Conference, Vancouver, June 2011
Engineering Technology Division. National Conference, Vancouver, June 2011
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As partial evidence of my national reputation; In 2014, | was elected (by the national
membership of the Engineering Technology Division of ASEE) to be the Conference for Industry
and Education Collaboration (CIEC) Program Vice Chair for the 2015 conference and CIEC
Program Chair for the 2016 conference. In this role, 1 will help organize the program session
presentations, send out calls for abstracts, plan venue tours, etc.

Again in 2015, | was elected (by the national membership of the Engineering Technology
Division of ASEE) to be the Treasurer for the division. In this role, I will help organize the mini-
grant program, track budget expenditures, etc.

ASEE is a great organization that provides networking opportunities that will lead to
collaboration on future funding proposals. | have collected approximately two dozen business
cards from people interested in my area of research and | plan to continue seeking higher roles
within ASEE to expand my national/international recognition.

I regularly attend local meetings for the other professional organizations (AEE, ASHRAE, and
NAPE) to keep current on the latest technologies, help students network with local companies,
and to try and bring projects back to the classroom. I have taken approximately five students to
these meetings and one (Arash) added some personal initiative with an ASHRAE contact and
turned it into an internship with Cummins last summer.

As partial evidence of my regional reputation; my reputation in the energy efficiency community
led to being appointed to the Board of Governors of the Indiana Chapter of the Association of
Energy Engineers in 2014. During my tenure, the chapter won an award from AEE national for
being the fastest growing chapter in the US.

I have supported students by serving as advisor for two clubs:
e Advisor, Engineers Without Borders Academic Chapter Indiana 2010-2014
e Co-Advisor, IUPUI Energy Club, 2010-2012

I will discuss the impact of Engineers Without Borders later in this document, but will mention
that over a dozen students from across disciplines have been very active during my time with the
club and as many as thirty have been involved to a lesser extent. As advisor of the energy club |
helped students organize seminars with local vendors and experts in topics related to energy, the
group had approximately a dozen members with attendance to the open seminars as high as
approximately three dozen.

Evidence of Engagement with Non-Academic Communities and Agencies
As partial evidence of my national reputation; the Environmental Protection Agency (EPA) has
recognized me as an expert in sustainable energy with respect to energy sources and the built
environment. They have asked me to act as a grant reviewer several times, and | was able to serve
twice:

e Grant Peer Reviewer, P3 Applications, March 2013

e Grant Peer Reviewer, SBIR Applications: August, 2010.
The EPA's P3 — People, Prosperity, and the Planet—Programs goal is to provide a college
competition for designing solutions for a sustainable future. A quality P3 proposal will offer
students quality hands-on experience that brings their classroom learning to life while tackling a
sustainability topic. | reviewed approximately ten P3 proposals and acted as Rapporteur for three
proposals. Similarly, the Small Business Innovation Research (SBIR) program provides small
businesses funds to develop new products that address sustainability issues, with respect to
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improving energy efficiency, reducing pollution, etc. | reviewed approximately ten SBIR
proposals and acted as Rapporteur for three proposals. The P3 grant had a significant impact on
students, funding several capstone type projects at approximately ten universities across the
country. The SBIR grant is significant because it makes it possible for small companies to bring
new products to market that impact energy and the environment. | will continue to serve on both
grants every few years.

EVIDENCE OF SERVICE GRANTS
I have received the following four external and one internal grants:
e Goodman, D. (PI). “Equipment Grant”. Carrier Corp. ($5,000) (100% effort). 2014.
e Goodman, D. (PI). “Equipment Grant”. Carrier Corp. ($5,000) (100% effort). 2013.
e Goodman, D. (PI). “Equipment Tax Abatement Study”. Roll Formed Corporation.
($5,000) (100% effort). 2013.
e Goodman, D. (PI). “Equipment Grant”. Carrier Corp. ($5,000) (100% effort). 2012.
e Goodman, D. (PI). “National Product Review: Electrical Service Protection”.
o External: Ductcrete Inc. ($2,000) (100% effort). 2011.
o Internal: Solution Center Grant ($2,000) (100% effort), July 2011.

I have applied for equipment grants from Carrier Corporation in 2012, 2013, and 2014, and will
continue to do so, in order to improve student access to equipment within the department. | used
to funds to purchase new portable meters and data acquisition equipment to allow students in
ECET-231, TECH-301, and TECH-581 to study energy and energy efficiency topics.
Approximately forty-five students per year use the modern equipment in their classes.

The Roll Formed Corporation grant funded myself and three students to study how the company
was using electrical energy. We developed a report that was used by the company to reduce their
tax burden y approximately $5,000 per year and improve their economic competitiveness.

In 2011, | was the Principle Investigator on a grant with the IUPUI Solution Center to help a local
company (Ductcrete, Inc.) review a new product designed to protect electrical cables. | assessed
data on fire testing and concrete, but the project did not move past these initial stages due to
organizational changes within the company, which also led to later retraction of the internal funds
which would have funded a student internship at the company.

EVIDENCE OF UNIVERSITY SERVICE

Department Service Activities

Within the Engineering Technology department, | have actively served in the Search and Screen
Committee and have helped to decide on two new faculty members for the department.

School Service Activities

I have participated as the Faculty Senate Representative for the Department of Engineering
Technology since the fall of 2010. | acted a conduit to relay information and concerns between
the department and the administration. | attended all by approximately three sessions to date and
voted on many new course proposals, the FLAG system, etc.

I was recently asked to serve on the PLM Core Working Group committee, which is tasked with
how to best leverage a $538 million dollar software grant from Siemens and develop a new
sustainable center dedicated to product lifecycle management (PLM). We met at least once a
week during the Spring 2014 semester and several times over the summer. To date | was
instrumental in naming the new center, Innovative Product Lifecycle Initiative (IPLI), suggesting
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local industries that may be interested, discussing PLM with approximately three dozen attendees
at a Roundtable Event (half faculty, half industry), etc.

University Service Activities

At the university level, | have served as a voting member of the Campus Sustainability Steering
Committee. | was the co-chair for Energy and the Built Environment, a subcommittee of the
Campus Sustainability Steering Committee from 2010-2013 when we reorganized after the
external STARS rankings. Since then, | also serve on the Educational and Resource Committees.
I have voted on sustainability efforts, which impacted the following: 1) student research projects
funds which provide water filling stations in many buildings to reduce plastic bottle usage, new
bike racks and bike service/storage facilities, 2) as co-chair my committee submitted proposals to
change policies that deal with the use of low VOC paint and low VOC flooring on campus,
additionally 1 voted on the campus building temperature setback policy, and recently a statement
to a local utility about converting from coal within the city limits

I also played an active role in organizing the Transatlantic Climate Bridge; a partnership initiative
between the German Consul and U.S. universities about becoming aware of energy issues. As
part of the events, | conducted a Bike-for-Light campaign to educate people about energy, energy
conversion, and how much energy it takes to live a modern lifestyle. Approximately one hundred
people watched or attended over three days.

SUMMARY AND FUTURE DIRECTIONS

Overall, service is critical to developing the type of students that will go on to make huge impacts
in our global community and | will continue to contribute and show a good example. My work
with students, student organizations, various campus committees, industry partners, and
international organizations is thoughtful, thorough, and important because it impacts daily lives,
puts a face to global issues which motivates students to get active and educated, and tackles grand
challenges which will inspire innovation. | will continue my contributions to all these areas and
continue to be a strong example to my peers and bring projects back to my classrooms.
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SECTION 07: EVALUATION OF TEACHING AND SCHOLARSHIP OF TEACHING

EVIDENCE OF THE QUALITY OF TEACHING AND ADVISING:

Teaching Awards:

In 2013, peers from the School of Engineering and Technology voted to award me the Frank E.
Burley Distinguished Professor Award, due in large part to my mentoring of so many students. |
have advised twenty-two students on their thesis or directed projects, eighteen students on
multidisciplinary undergraduate research experiences, two international students on research
internships projects, and one undergraduate on a Rhodes Scholar project. Additionally I advised
two student clubs, one of which included extensive mentoring on the design of a
school/community center in Ecuador.

In 2014, peers from the School of Engineering and Technology continued acknowledging my
dedication to student achievement, by selecting me for the 2014 Outstanding Teacher Award.
This recognition was due in large part to very positive peer evaluation of my courses, the large
number of grants that allowed me to mentor students, and the high (3.27/4) weighted student
course evaluation scores the prior year.

Peer Evaluation:

One of the central elements in constructivist theory is a concept called scaffolding. Scaffolding
occurs when an individual at one level of cognitive development interacts with an individual at a
higher level of cognitive development and negotiates a new understanding in that context (e.g.,
Dewey, 1938, Piaget, 1951, Vygotsky, 1978, and Kolb, 1984). In this spirit, | have reached out to
higher ranked peers to evaluate my teaching and course resources. Four higher ranked peers
evaluated my teaching and one peer evaluated the content, structure, and layout of a hybrid
online course. In fall 2010, Dr. Barb Christe, Biomedical Engineering Technology, Faculty
Colloguium on Excellence in Teaching (FACET) member, evaluated ECET-499 and MET-499
Alternative Energy Systems. She stated, “Overall, Dr. Goodman’s classroom activities and
presentation style are quite good. He offers a comfortable learning environment that fosters
analytical and critical thinking.” The reviewer encouraged me to explore techniques to design
group work activities in order to move towards the upper end of excellence, so as an example, |
incorporated a roundtable process where students can review and critique each other’s work on
project design, documentation, poster design, etc. in various classes.

In fall 2011, Jennifer Beasley, Center for Teaching and Learning, conducted an online content
evaluation of TECH-30300 and states, “In this online course Professor Goodman provided an
experience that incorporated good teaching techniques and encouraged student learning” and
“Most resources and materials are easily accessible.” Based on her recommendations, | changed
the Home page of all my courses to make the course sites more welcoming and give more
guidance about contacting me and where to begin in the site and the courses. | added items to the
syllabus including details for handling technical problems, and location of assignment details. In
the future, | plan to address accessibility for the hearing impaired by creating transcripts of
course presentations.
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In spring 2012, Professor Brian Kinsey, Construction Engineering Management Technology,
evaluated ECET-491 Senior Capstone and stated, “My impressions of his classroom
management and presentation skills are most favorable” and “I was very satisfied with David’s
teaching strategy and his commitment to the students and his desire to draw the best effort from
the students.” Professor Kinsey did not suggest any specific improvements, but verified that my
methods were sound which provided confidence to move forward with other changes. | decided
to add an online open question forum to a few classes, so that students could ask questions
outside of class and | or other students could respond.

Next, in fall 2013, Professor Ken Rennels, Mechanical Engineering Technology, evaluated
TECH-581 Energy Assessment and stated, “Delivery of technical content is difficult via online
courses. The format and delivery method for this course dealt with these issues very well” and
“Instructor’s tone, comments and demeanor demonstrated his interest and knowledge of the
subject area. Questions were responded to in a positive, supportive manner.” Professor Rennels
also did not suggest specific improvements, but his positive comments on using non-PowerPoint
instruction methods led me to incorporate more non-traditional aids in my courses. | have
developed videos for how to use lab equipment, included YouTube videos, and uploaded audio
files for recorded question and answer sessions.

The fifth evaluation, in fall 2013, was performed by Dr. Sohel Anwar, Mechanical Engineering,
in ME-50103 Industrial Energy Assessment: Tools and Applications. He stated,”He was very
thorough in the coverage of the subject matter that included step by step process and captured the
details.” He noted my style of dialog, “Dr. Goodman not only answered their questions, but also
provoked more questions that were aimed at better understanding of the subject matter. He
shared examples from IAC (Industry Assessment Center) energy audits which connected the
classroom activities directly to an industry application,” and how I utilize concrete, authentic
examples to explicitly tie theory to practice. Dr. Anwar suggested that, “Utilization of other
audio-visual tools such as pen and tablet would further enhance Dr. Goodman’s already superior
teaching.” Therefore, | spoke to an assistant in the Center for Teaching and Learning about other
technologies and plan to incorporate the pen and tablet in the spring 2015 courses.

EVIDENCE OF EFFECTIVE TEACHING THROUGH SCHOLARLY
DISSEMINATION OF KNOWLEDGE ABOUT TEACHING:

I understand the value of dissemination, having received schedules, syllabi, and course material
to develop or change the courses | have taught. I have shared lectures, quizzes, syllabi, etc. with
various local professors, and colleges in the Midwest Solar Training Network, but the most
prized are peer-reviewed publications, which I will list below:
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Listed below are peer-reviewed journal publications:

e Goodman, D., Fox, P., Cowan, J., and Tabas, J. (2013). How to Establish Successful
International Experiences for Engineering and Technology Students. Technology
Interface International Journal (T11J): Volume 14, Number 1, Fall/Winter 2013, Page
108-113.

o TIIJ has an impact factor of 1.02, placing it among an elite group of most-cited
engineering journals worldwide, and is the #4 visited engineering journal website
(according to the National Science Digital Library).

o | discussed how to more deeply engage students in service and experiential
learning and to include international experiences in college life. My primary
example described using an international service club, Engineers Without
Borders, to achieve the goal.

e Goodman, D., Fox, P., and Cowan, J. (2014). Educating Engineers and Technologists for
a Green/Sustainable Future. Journal of Engineering Technology (JET). Volume 31,
Number 1, Spring 2014, Page 26-36.

o JET is the flagship journal of the Engineering Technology Division of the
American Society for Engineering Education, which is the flagship organization
for engineering educators.

0 | described a phased approach to improving student preparation for employment
in the high technology workforce of this century and beyond by developing
certificate and degree programs that prepare engineers for a greener, more
sustainable future. This article was one of the outcomes of the IUPUI Curriculum
Enhancement Grant.

e Goodman, D. (2015). Effects of an Informal Energy Exhibit on Knowledge and Attitudes
of Fourth Grade Students. Journal of Education and Learning. VVol.9 (2) pp. 145-157.

0 Our library considers all journals listed in the Directory of Open Access Journals
respectable, however the 2014 impact factor has not been calculated.

0 In this paper, | developed an educational exhibit and determined educational
impact in a museum, community center, and school. The mixed method study
revealed that knowledge gain was not significant but that attitude was positively
impacted. A follow on study of fifth grade students will be submitted shortly and
reveals significant impact on both knowledge and attitude which suggest a
developmental level may be present.

Listed below are peer-reviewed conference proceedings:
Since the American Society for Engineering Education is the premier society for engineering
educators and has over 12,000 members and 3-4,000 typically attend the annual conference, most
of my conference proceedings have been submitted to this organization.
e Goodman, D. and Durkin, R. (2012). AC 2012-4428: Energy Demos: Class Project
versus Commercial Equipment. American Society for Engineering Education
Conference, Atlanta. This paper illuminated the pros and cons (pedagogical, time, cost,
etc.) of having students design/build laboratory demonstration equipment versus
commercial equipment.

e (Goodman, D. and Cooper, H. L. (2011). AC 2011-1636: Informal Energy Education:
Fuel Cell Exhibit Pilot Study. American Society for Engineering Education Conference,
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Vancouver. This paper discussed developing museum style exhibits for informal public
spaces such as community centers, parks, etc. to educate the public about renewable
energy topics. This work continued with a quantitative and qualitative study of the effect
on fourth and fifth grade aged students in informal environments and has been submitted
(but not yet accepted) to a journal.

Cowan, D. J., Fox, P., Tabas, J., Goodman, D., et. al. (2010). AC 2010-551: The
DORMaTECH{ture Project: A Multi and Interdisciplinary Educational Experience.
American Society for Engineering Education Conference, Louisville. This paper
discusses the pedagogical impact of a project to convert a shipping container into student
housing (and other applications). It brought together students from in and out of the
classroom, along with faculty from various disciplines, professionals, and trades people
... it educated everyone in how different groups approach an issues and how different
stakeholders come together to make progress on a project.

Chen, R., Goodman, D., Izadian, A., and Cooney, E. (2010). AC 2010-229: Teaching
Renewable Energy through Hands-on Project-Based Learning for Engineering
Technology Students. American Society for Engineering Education Conference,
Louisville. This paper explored the application of hands-on, project-based learning
methods for teaching renewable energy courses to engineering technology students. We
demonstrated that hands-on teaching methods are effective for introducing various
renewable energy concepts and practical skills to engineering technology students across
four focus areas within two program disciplines.

Cowan, D. J., Fox, P., Hundley, S., **Tabas, J., and Goodman, D. (2010). Sustainability
and Education: The Need for New Degree Options. American Society of Civil Engineers:
Earth Space Conference, Honolulu. Page 3821-3832. This paper looked at integrating
sustainability into existing curriculum as well as the possibility and attributes of new
degree programs designed to address the new green economy. It also addressed how
sustainable knowledge affects a graduate’s ability to establish a green career and how the
future green global workforce will address stakeholders’ needs and expectations.

Fox, P., Hundley, S., Cowan, D. J., **Tabas, J., and Goodman, D. (2009). Teaching
Sustainability: Course, Program and Degree Considerations. Portland International
Center for Management of Engineering Technology Conference, Portland. Page 2240-
2245, This paper outlined how sustainability can be taught in multiple disciplines within
Engineering & Technology, and how sustainability might be integrated into the
curriculum from three perspectives: course, program and degree.

Listed below are presentations:

The following presentations are important because they educated the public and manufacturing
industries about energy, energy efficiency, and issues related to sustainable energy and how they
can be developed for the public good and corporate profitability.

Goodman, D. Presentation: Role and Impact of the Industrial Assessment Center on
Triple Bottom Line of Indiana Manufacturers. Indiana Automotive Council. 2014,
Indianapolis.
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e Goodman, D. Panel Discussion: Role of Solar in Microgrids. Microgrid Interconnections
and Energy Storage Symposium. 2014, Indianapolis.

e Goodman, D., Grocox, A., and Striebeck, C. Panel Discussion: Solar Workforce.
Windiana Conference. 2011, Indianapolis.

e Goodman, D., Hammond, S., and Bowman, L. Panel Discussion: Intercultural Experience
Panel. Engineers Without Borders: Great Lakes Regional Conference. 2010, Indianapolis.

I also disseminated lecture, quiz, etc. material to the Midwest Solar Training Network, which
provides teaching material (primarily to community colleges in nine Midwest states). My

material was accessed 117 times, as shown in Figure 1.
I8l

Eile Edit w  History Bookmarks Tools Help

R Purdue School of Engineering and Techn_ > I I oncourse : FA13 N ECET 49100 C71113. | ST-Solar Thermal System Components - .. % | + |

& ‘www midwestsolartraining.org/wikiindex. php?title =ST-Solar_Thermal_System_Components i v C |@v Google )3'| 4+ @
IED_Must\ﬁsited '3 Boiing Point (&) Calefi @B craigsiist B Fac. Forms [B§ GE0SET [ nformalsdence W 1U Limited Sub 8 1UPUTReg. ~ MsTHWiki [ NPTel DN Sherlock Ohms [B Vega Ep Ed.Portal W IAC F Fluke Training
FIIr [CEL|
Jacket [edit]
Reference Books: [edit]

Plante, Russell H. (1983.) Solar Domestic Hot Water: A Practical Guide to Installation and Understanding. John Wiley & Sons.
Ramlow, Bob and Nusz, Benjamin. (2010). Solar Water Heating: A Comprehensive Guide to Solar Water and Space Heating Systems. New Society Publishers.

PowerPoint presentation templates [edit]
In this section we can share multimedia presentations specific to the topic. PowerPoint presentations should use the File-MSTN Pres Template_ppt to ensure materials consistency and
appropriate referencing.

= File:SWH101 - Block E - Additional System Components_ppt
= File:SWH101 - Block E - Additional System Components JG_ppt
= File:Lect07 SWH System Components-with Instructor Motes. ppt

Handouts and Worksheets [edit]

This section should contain links to downloadable student handout and instructor planning shests.

= File:Lecture-Planning-ST-components_doc
= File:Lecture-Planning-Template-blank.doc
= File:Lect07 SWH System Components-Student-Handout. ppt

Quiz and test templates [edit]

This section should contain links to downloadable quiz and test templates that support priority content and evaluate student progress.

= File:Quiz03-components-blank docx
= File:Quiz03-components-KEY.docx
= File:HW03-components-blank.docx
= File:HW03-components-key docx

Resource links [edit]

Copper Tube Handbook http://www.copper.org/applications/plumbing/techreffcth/cth_main_html &

Categories: Pages with broken file links | Teaching Modules | Solar thermal

This page was last modified on 6 January 2011, at 16:21. This page has been accessed 117 times. Privacy policy About MSTN Wiki Disclaimers [Fei] ;jg{,’,‘é-f.},k‘

Figure 1: MSTN Dissemination Image
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EVIDENCE THAT COURSES TAUGHT CONTRIBUTE TO THE OVERALL
STUDENT LEARNING OUTCOMES:

The capstone project for ECET majors is a perfect occasion for students to showcase the
information they have amassed during their college career and apply it all to a real world
discipline-specific situation, which is also why it is the most assessed course in our program. |
will use data from the 2013 accreditation visit, by our accrediting board ABET-ETAC, to show
student learning outcomes and how the changes | made in the course improved perceived rigor
and quality of the graduating students. In the ABET outcome file, the department chair stated “In
2011 many projects were iPhone apps, some faculty saw this as less rigorous than traditional
projects ...” So in the fall of 2011, I took over the capstone course and modified the deliverables
and individually met with each student. In 2014, the department chair polled faculty and the
Industrial Advisor Board and stated “The perceived quality and rigor improved based on faculty
and industrial board feedback at the end of semester presentations.”

In collaboration with department faculty | developed a plan to collect student outcome data,
shown in Table 1. To implement the plan | developed three new rubrics and three assignments to
provide data. Going forward the rubrics and results will be presented annually to the department.
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Table 1: ECET-49100 Senior Capstone Phase 2 Performance Metrics Plan

Section 07: Teaching

ABET Student Outcome Performance Method(s) of Where data
Indicators Assessment are collected

4. Apply and design Students will complete | The design rubric will | Design Rubric

components, circuits, a project that be filled out by the applied to

systems and software specifically integrates | faculty member Final Report

programs in their specialty | circuits and assessing the senior

area as demonstrated in a components into a new | design project.

senior project. system.

5. Conduct, analyze and Students will debug EET senior project Project

interpret experiments, and
assess experimental results
to improve processes.

hardware systems.

students will
demonstrate working
hardware.

Demonstration
Day Signoff*

7. Write technical reports;
present data and results

Oral reports
communicate concepts

Oral reports will be
evaluated using

Oral & Poster
Presentation

coherently in oral and effectively and departmental oral Rubrics
graphic formats. demonstrate report rubric.

appropriate oral

presentation skills.
8. Demonstrate skills for Students will Survey students Lifelong
life-long learning by acknowledge the need Learning
locating, evaluating, and for continuous self- Survey
applying relevant improvement
information using external throughout an
resources such as the engineering career.
internet, data books, trade
publications, and library
resources.
11. Demonstrate a Students will Assess milestone / Weekly
commitment to quality, demonstrate project Gantt charts for each progress
timeliness and continuous management skills. student project. reports.
improvement by exhibiting Gantt chart in
the ability to complete Students will complete Final Report.

increasingly complex
homework and projects
throughout the degree
experience.

their senior projects on
time.

Students will complete
a senior project of
good quality and
complexity.

Assess quality of
construction/ software
of senior design
projects.

Project Rubric
applied to
Final Report

Partial lists of the results are shown in Table 2. Quantitative data for the course, before I
became coordinator, is not available. However, data for the past year is shown in Table 2. The
data shows that my ECET-491 students have well exceeded the target metrics of 70%.
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Table 2: ECET-49100 Senior Capstone Phase 2 Performance Metrics Results
(Source: ABET EET Accreditation Report)

ABET Student Outcome

2013 Fall Performance

2014 Spring Performance

4. Apply and design components,
circuits, systems and software
programs in their specialty area as
demonstrated in a senior project.

8 of 10 students (80%)
successfully demonstrated
a functional project that
met quality guidelines (3 or
higher on all rubric items).

16 of 17 students (94%)
successfully demonstrated
a functional project that
met quality guidelines (3 or
higher on all rubric items).

11. Demonstrate a commitment to
quality, timeliness and continuous
improvement by exhibiting the
ability to complete increasingly
complex homework and projects
throughout the degree experience.

10 students completed a
Gantt chart of their
capstone project and 70%
were no more than one
milestone behind schedule.
90% completed the
capstone project on time
and demonstrated good
project management skills.

17 students completed a
Gantt chart of their
capstone project and 82%
were no more than one
milestone behind schedule.
82% completed the
capstone project on time
and demonstrated good
project management skills.
17% needed an extension,
but 100% completed the
capstone project.

10 students completed a
capstone project and 80%
had a quality/complexity

score above 4 on the
rubric.

17 students completed a
capstone project and 100%
had a quality/complexity
score above 4 on the rubric.

The assessment data obtained indicates students are being well prepared throughout their college
career to attain the student outcomes, though there is room for improvement. Reflecting on the
outcomes has shown that a small portion of students fall behind schedule by at least one
milestone, in the coming semester | plan to assess the strength of the project from phase 1 during
the first week and identify which students are more likely to fall behind. Then I will setup extra
personal meetings with those students to mentor them and keep them on track.
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EVIDENCE OF UNDERGRADUATE OR GRADUATE RESEARCH AND EFFECTIVE
MENTOR RELATIONSHIPS WITH STUDENTS:
Listed below are student posters:
These were not peer-reviewed, but they are important because they provide students with an
entry point into scholarly publication and presentation. Anecdotal evidence for this importance is
that at least two of the students listed below have applied for master’s degree programs.
e **Nguyen, T., **Moghaddam, D., **Hamid, R., and Mentors: Goodman, D., Mikesky,
A., and Tabas, J. VIRO: The Future of Online Learning Interfaces. CRL — Research Day
Poster Symposium, April 2013.
e **Nguyen, T., Goodman, D. and Petrache, H. “Hydrogen Generation from Water
Disassociation Using Small Currents and Harmonics,” IUPUI Research Day, April, 2013.
e **Alshehri, S., Izadian, A., and Goodman, D. “A New Inverter Design and Parameter
Sizing Procedure,” MURI Poster Presentation, IUPUI, Summer 2012,
e **DiGregory, C., Izadian, A., and Goodman, D. “Combined Adaptive Controller for A
Buck Boost Circuit,” MURI Poster Presentation, IUPUI, Summer 2012,
e **Jones, G., Izadian, A., and Goodman, D. “A New Power Inverter Circuit Analysis,
Modeling, and Operation,” MURI Poster Presentation, IUPUI, Summer 2012.

EVIDENCE OF THE NATURE AND QUALITY OF COURSE AND CURRICULUM
DEVELOPMENT AND IMPLEMENTATION:

I have implemented changes to each course | have taught at IUPUI to better align with my
beliefs about constructivist learning, things such as forum discussions, online student centered
question and answer aids, group projects, real world service projects, etc. but 1’1l focus this
section on new course development and new certificate development. All but one of the
following courses is offered on an annual rotation.

MET 38800 — Thermodynamics and Heat Power

This is a Mechanical Engineering Technology course covering the topic of thermodynamics and
how it can apply to heat and power. In this course, students learn about the refrigeration and
steam cycles and the 1st and 2nd laws of thermodynamics. They see how these principles are
applied in a virtual tour of a power plant, as well as an actual tour of an ice company.

The course description is as follows:

MET 38800 — Thermodynamics and Heat Power Credit (4): Class (3) Lab (1)

Course provides the engineering technology student with an introduction to the principles of
thermodynamics and heat transfer. Basic thermodynamic processes are used to evaluate the
performance of energy-based systems such as internal combustion engines, power plants, and
refrigeration equipment.

MET/ECET 49900 — Alternative Energy Systems

This was a cross listed Mechanical Engineering Technology and Electrical and Computer
Engineering Technology course on Alternative Energy Systems. | taught about several different
energy sources that are alternative to conventional fossil fuels, such as photovoltaics, wind
energy, geothermal, battery and fuel cell technology, and hydroelectric. | work with the students
to design a residential solar thermal and electrical system and allow them to work hands-on with
this technology and build a working demo as the class project. It was a great course that meet the
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department goal of providing hands-on construction and project management skills, but went
away to make room for an online version for the Sustainable Technologies Certificate.

The course description is as follows:

MET/ECET 49900 — Alternative Energy Systems (4 credits) Class 3, Lab 2.

Course provides the engineering technology student with an introduction to renewable energy.
Topics include photovoltaics’, solar thermal systems, fuel-cells, hydrogen, wind power, waste
heat, biofuels, wave/tidal power, geothermal power and hydroelectric. Discussions of economic,
environment, politics and social policy are integral components of the course. Additionally,
residential/commercial scale PV and ST systems will be designed and constructed in the lab
section.

Sustainability Technologies Certificate: managed by the Engineering Technology Department
in collaboration with four programs within the school and in partnership with the School of
Public and Environmental Affairs:

Since starting at IUPUI in 2009, | have worked with a multidisciplinary group to develop a new
Sustainable Technology Certificate (it was approved in 2012) and | have collaborated on
developing seven new course offerings, six of which are required for the certificate and two of
which | teach annually.

e TECH-20100 Introduction to Sustainable Principles and Practices
TECH-30100 Renewable Energy Systems
TECH-30200 Introduction to Green Building Technologies
TECH-30300 Energy Efficiency and Auditing
TECH-30400 Green Building Information Modeling
TECH-40100 Leadership and Economic Aspects of Sustainable Technologies
TECH-40200 Emerging Green Technologies

TECH 30100 — Renewable Energy Systems

This course also provides more of an overview of the topics covered in-depth in the higher level
course. | have had so much success in this course that SPEA at IUPUI is now making this course
required for their students starting in the fall of 2012.

The course description is as follows:

TECH 30100 — Renewable Energy Systems Credit (3): Class (3) Online.

Course provides the student with an introduction to renewable energy. Topics include
photovoltaics’, solar thermal systems, fuel-cells, hydrogen, wind power, waste heat, biofuels,
wavef/tidal power, geothermal power and hydroelectric. Discussions of economic, environment,
politics and social policy are integral components of the course. Additionally
residential/commercial scale systems will be designed: this year’s project will be for a school in
Haiti.

TECH 30300 — Energy Efficiency and Auditing

This is an introductory level course that focuses on familiarizing students with basic processes,
such as thermodynamics and electricity, and how these basic processes apply on a residential
scale, such as with lighting and heating/cooling.
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The course description is as follows:

TECH 30300 - Energy Efficiency and Auditing Credit (3): Class (3) Online.

Course provides an introduction to energy efficiency and energy auditing. Students will analyze
audit data, research energy improvement measures, and prepare recommendations. Topics
include energy audit process, energy audit reports, energy bill analysis, economic analysis, audit
instrumentation, and will include a subset of the following: building envelope, electrical system,
HVAC system, waste heat recovery, lighting, and other prevalent commercial/industrial systems.

TECH 58100 —Energy Assessment

This is an industrial energy auditing course which extends the knowledge in TECH 30300 to a
graduate level and changes the focus to industrial scale facilities and/or high rise buildings. In
this course, students look at various power and heat production technologies on the industrial
scale, including steam, boilers, and chillers. The course is completely online and focuses on
understanding energy usage, hand calculations, and economic justification.

The course description is as follows:

TECH 58100 —Energy Assessment Credit (3): Class (3) Online.

Course synthesizes advanced energy efficiency, energy auditing, and energy management
methods and practices. The fundamentals of several types of industrial energy audits will be
analyzed with respect to the methods, hand calculations, data measurement techniques, and
reporting in industrial applications. Topics include energy audit process, energy bill analysis,
economic analysis, measurement instrumentation, building envelop, electrical system, HVAC
system, waste heat recovery, lighting, cogeneration, and other prevalent industrial systems.
Evaluation of economic, environment, politics and social policy are integral components of the
course.

TECH 58100 —Renewable Energy Technologies

This course was co-developed and is co-taught with Dr. Rongrong Chen in Mechanical
Engineering Technology. She developed the portions related to fuel cells and batteries and |
developed portions related to wind and solar energy.

The course description is as follows:

TECH 58100 — Renewable Energy Technologies Credit (3): Class (3) Online.

This course intends to provide engineers and students with a comprehensive yet practical guide
to the characteristics and principles of operation of the most dominant renewable energy systems,
including solar energy, wind turbines, battery and fuel cells, biomass, and geothermal energy.
The course focuses on the design, manufacturing and application of renewable energy storage
devices, with special emphasis on batteries and fuel cells, through project assignments.

Certificate of Energy Management and Assessment: managed by the Department of
Mechanical Engineering.

This certificate concept was part of the US Department of Energy (DOE) grant proposal that Dr.

Jie Chen and | developed. Once it was awarded, Dr. Razban and | collaborated on the course
development. | teach the ME 50103 annually.
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MES50101 Energy Assessment of Industrial Processes

MES50102 Energy Management Principles

MES50103 Industrial Energy Assessment: Tools and Applications
MES59700 Industrial Energy Audit

ME 50103/ME 59700 —Industrial Energy Assessment: Tools and Applications

This course provides fundamental knowledge of industrial energy auditing, waste stream
auditing, and productivity auditing. It makes extensive use of DOE software to analyze and
justify assessment recommendations. The first offering of the course (ME 59700) was as a
hybrid, live lectures with video streaming. | modified it for the second offering to be completely
online, but due to student feedback and the need for a live element to deal with industry
applications, demonstrations, etc. it will henceforth always be a hybrid course.

The course description is as follows:

ME-50103 — INDUSTRIAL ENERGY ASSESSMENT: TOOLS AND APPLICATIONS
Credit (3): Class (3). Hybrid with video streaming. Course synthesizes advanced energy
efficiency, energy auditing, and energy management methods and practices, as well as waste-
stream and productivity assessments in industry. Tools to analyze and document savings for
various applications will be stressed, many of which are provided by the US Department of
Energy. Topics include energy audit process, energy bill analysis, economic analysis,
measurement instrumentation, building envelop, electrical system, HVAC system, waste heat
recovery, lighting, cogeneration, and other prevalent industrial systems and applications.
Industrial scale energy audits will be conducted by student teams.

Future Course Development Plans:
Depending on graduate student enroliment, | plan to develop two more graduate courses in the
Sustainable Energy focus area that support the departments goal for preeminence in Energy.

(future) TECH 58100 — Thermal Renewable Energy Systems

This course provides an in-depth look at renewable energy systems with thermodynamics as
guiding principles of the technology, such as solar thermal and geothermal. Students become
familiar with the basics of thermodynamics and then see how those basic principles apply to
make these technologies work.

(future) TECH 58100 — Electrical Renewable Energy Systems

This course provides an in-depth look at renewable energy systems with electricity and
magnetism as guiding principles of the technology, such as photovoltaics, wind, and
hydroelectric. Students become familiar with the basic physics of electricity and magnetism and
then see how those basic principles apply to make these technologies work.

THE NUMBER OF STUDENT GRADUATE COMMITTEES THE CANDIDATE HAS
SERVED ON OR CHAIRED:

I have co-chaired one thesis committee and currently chair a second thesis committee. | chaired
or co-chaired eight directed project committees, been an active member on for thesis committees
and nine directed project committees. This is an excellent way to help graduate students achieve
advanced learning and is a win-win proposition despite the increased commitment. | have listed
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the students below, Jing and Arash are still working on their theses, Cameron, Chad, Mark,
Jacob, and Jon decided to go to industry before completing the degree, and the rest have received
their degrees and are working in industry.

Mentor (Graduate-Thesis-Chair/Co-Chair)

e Amin Amini, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2017

e Jing Li, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2015
Mentor (Graduate-Thesis-Member)

e Arash Edalatnoor, Thesis, Masters of Science in Mechanical Engineering, IlUPUI, 2015

e Cameron Lancaster, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2015

e Drew Witte, Thesis, Masters of Science in Electrical Engineering, IUPUI, 2014

e Akram Khatib, Thesis, Masters of Science in Mechanical Engineering, IUPUI, 2014
Mentor (Graduate-Directed Project-Chair/Co-Chair)

e Chad Eckerle, Directed Project, Masters of Science in Technology, IUPUI, 2013
David Campolongo, Directed Project, Masters of Science in Technology, IUPUI, 2012
Bryan Weddle, Directed Project, Masters of Science in Technology, IUPUI, 2012
Mark Lewis, Directed Project, Masters of Science in Technology, IUPUI, 2011
Jacob Faiola, Directed Project, Masters of Science in Technology, IlUPUI, 2011
Jon Wang, Directed Project, Masters of Science in Technology, IUPUI, 2011
Modibo Traore, Directed Project, Masters of Science in Technology, IUPUI, 2011

e Collin Green, Directed Project, Masters of Science in Technology, IUPUI, 2010
Mentor (Graduate-Directed Project-Member)

e Mike Sacro, Directed Project, Masters of Science in Technology, IUPUI, 2015
Austin Strong, Directed Project, Masters of Science in Technology, IUPUI, 2014
Mike Hutchins, Directed Project, Masters of Science in Technology, IUPUI, 2014
Laban Zurowski, Directed Project, Masters of Science in Technology, IUPUI, 2014
Eric Olsen, Directed Project, Masters of Science in Technology, IUPUI, 2013
LeVern McFadden, Directed Project, Masters of Science in Technology, IUPUI, 2013
Jie Zhou, Directed Project, Masters of Science in Technology, IUPUI, 2012
Courtney Thornberry, Directed Project, Masters of Science in Technology, IlUPUI, 2011
Michael Dinges, Directed Project, Masters of Science in Technology, IUPUI, 2010

Although the students below are not graduate students, they required a mentor to help with their
degree requirements or to give an experience that would ideally lead to graduate school. To date,
I am aware that Trien has applied for graduate school at several locations, and Jordan has been
accepted into graduate school at IUPUI.

Mentor (Undergraduate-International Internship)

e Dennis Ganaus. 2014.Cooperative State University at Mannheim, Germany (Supervised
the international research component of the Bachelors of Science Degree in Service
Engineering at IUPUI)

e Frederic Zarzecki. 2011. ESIEE University at Amiens, France (Supervised the
international research component of the Bachelors of Science Degree in Electrical
Engineering at IUPUI)
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Mentor (Undergraduate-McNair Scholar)
e Jordan Rhodes. 2011. Sustainable Design project

Mentor (Undergraduate-Multidisciplinary Undergraduate Research initiative (MURI))
e Delaram Moghaddam, 2012-2013 MURI project

Rawda Hamid, 2012-2013 MURI project

Trien Nguyen, 2012-2013 MURI project

Ronald Hnin, 2012-2013 MURI project

Mike Testerman, 2011-2012 MURI project

Scott Polley, 2011-2012 MURI project

Gideon Lian, 2011-2012 MURI project

Dan Robinson, 2011-2012 MURI project

Caleb Harbert, 2010-2011 MURI project

Scott Polley, 2010-2011 MURI project

Thurston Tresler, 2010-2011 MURI project

Rhonda Dufour, 2009-2010 MURI project

Daric Fitzwater, 2009-2010 MURI project

Elizabeth Freije, 2009-2010 MURI project

Baihaqgi Ismail, 2009-2010 MURI project

Ryan Mason, 2009-2010 MURI project

Amirtaher Abdollahi Namin, 2009-2010 MURI project

Nick Snyder, 2009-2010 MURI project

TEACHING OR ADVISING GRANTS:
Active Grants

e Goodman, D. (PI, 100% effort). “Supplemental IAC Funding to Develop Ultrasonic Leak
Detection Tools for Non-air Industrial Gasses”. ($51,984). 2015-2016.

This grant will fund two graduate students and one undergraduate student to develop a software
tool to predict gas leak flow rates by converting ultrasonic signal and then performing energy and
cost analysis. The tool will be uploaded to the US Department of Energy’s website and will be
used by all Industrial Assessment Centers and available to the general public.

e Goodman, D. (PI), Tabas, J. “International Engineering in Malta”, IUPUI Office for Study
Abroad Grant ($6,000) 2015 (70% effort).

e Goodman, D. (PI), Tabas, J. “International Engineering in Malta”, [IUPUI Yurtseven Grant
($3,000) 2015 (70% effort).

Both of these grants being combined to develop a new study abroad class that is focused on
engineering and technology, there are no study abroad courses at IUPUI like this course. Students
will study an engineering issue (such as desalinization) at an international location (Malta or
France for the first few years) and develop possible solutions. Then students will travel to the site,
inspect local technology and expertise, modify their designs, and present to a panel of local
experts. Cultural experiences and interactions will be included.

e Chen, J (PI, 40% effort), Goodman, D. (Co-PI, 25% effort), Razban, A (Co-PI, 25%
effort), Anwar, S (Co-PI, 5% effort), Xie, J (Co-PI, 5% effort) “DE-FOA-0000490
Establishing an Industrial Assessment Center”. ($1,320,000). 2011-2016.

The grant has provided the space and opportunity to train approximately ten students per
year in the methods of energy, waste, and productivity assessments and to take them to
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approximately six industrial manufacturing facilities per student to acquire real world
application experience.

I am actively mentoring the following students:
e  Amin Amini

Arash Edalatnoor

Jing Li

Nathan Ip

Michael W. Malguarnera

Brad Zeedyk

Amruth Bhargav

Allen Wu

Arjun Chahal

John Flowers

AbdulHadi Mahmoud Ayoub

Aaron Kreutzjans

These students completed the training, completed at least six audits, and received an
Industrial Assessment Certificate from the US Department of Energy:

Akram G. Khatib

Shane Frazier

Samantha Nervo

Malek Shafe Nofal

Amber Clark

Jason Cambridge

Robert Baker

Richard Holcomb

The following students completed training but did not finish the program:
e  Martin Lennartz

e  Wassim Mahrouka

e Ameya Sharma

Jared Engelberth

Reggie Krow

Cameron Lancaster

Evidence that Teaching & Grants impact ECONOMIC DEVELOPMENT

I and/or my students have conducted forty-nine industrial assessments and three service projects,
plus another underway, with Indiana companies. The companies have taken the data from the
reports and implemented changes that resulted in operating cost savings over $805,000. On
average when | enter a facility with my students, the company will implement over 40% of my
recommendations and that will save energy, reduce greenhouse gases, and move approximately
$24,000 from operating expenses to their profit margin (based on the 71% of reports that are
final).

Future:
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This grant can be renewed every five years, with a successful re-application. | will
discuss the metrics and the economic impact in another section, but the metrics show that
we are doing well. I will do whatever is necessary to maintain this grant for the rest of my
career because this is an amazing opportunity for our students to gain real world
experience, apply sustainable principles, make valuable industry contacts for internships
and jobs, and it must not be allowed to end.

Completed Grants
I am a firm supporter of the MURI grant program and | intend to continue to utilize this internal
resource to give research experiences to my students on an ongoing basis.

Goodman, D. (PI), Durkin, R., Stephens, C. “Aquaponics”, [IUPUI Multidisciplinary
Undergraduate Research Institute (MURI) Grant (13,500) 2014 (50% effort).

This funded 8 students to design and construct an urban aquaponics lab at the IUPUI
Greenhouse and plan optimization experiments.

Goodman, D. (PI), Mikesky, A., Tabas, J. “Web Interface-Phase 1”, IUPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($6,000) 2012 (40%
effort).

This funded four students to develop a new online learning environment that, among
other things, reduced the uncertainty associated with whether the registered student
actually takes their own online quiz/exam.

Izadian, A. (P1), Goodman, D. “Renewable Energy Conversion”, IUPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($8,885) 2012 (20%
effort).

This funded five students to develop a control algorithm for a novel inverter. It also led to
an unsuccessful NSF proposal.

Goodman, D. (PI). “Sustainable Technology Certificate”, IUPUI Curriculum
Enhancement Grant (CEG) ($30,000) 2011 (35% effort).

This grant funded for faculty from for different program within the school to develop six
new courses for the first sustainability certificate at IUPUI. The certificate provided
approximately 12 of the 45 points to award IUPUI a silver rating with Sustainability
Tracking, Assessment, and Rating System (STARS) which places us fifth among urban
universities and higher than 1U and Purdue among universities in Indiana.

Goodman, D. (PI), Mikesky, A., Tabas, J. “Energy Harvesting-Phase 2”, IUPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($10,685) 2011 (80%
effort).

This grant funded six students to follow up on the thermal harvest shirt and develop a
method to convert the energy into electricity using heat pipes and thermo-electric
ceramics.

Goodman, D. (PI), Mikesky, A., Tabas, J., Izadian, A. “Energy Harvesting”, IUPUI
Multidisciplinary Undergraduate Research Institute (MURI) Grant ($8,885) 2010 (80%
effort).

This grant funded five students to develop a shirt that harvested human thermal energy.
Goodman, D. (PI), Fox, P., Cowan, D. J., “Eco Ready Shelter”, [IUPUI Multidisciplinary
Undergraduate Research Institute (MURI) Grant ($11,900) 2009 (35% effort).
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This grant funded seven students to develop a disaster relief housing unit out of shipping
containers. One of the students continued on with graduate school and is now a lecturer
for the department.

e EI-Mounayri, H. (PI), Goodman, D., Wasfy, T., Vice, C. “Renewable Energy Living
Lab”, IUPUI Multidisciplinary Undergraduate Research Institute (MURI) Grant
($11,200) 2009 (30% effort).

This grant funded five students to develop a model for how to make the California Street
parking garage into a living lab for researchers in the Lugar Center.

EVIDENCE OF COMMUNITY SERVICE
On a national and global level, I am working to develop various ways for third world countries to have
creative and affordable access to energy. | have been on two international assessment trips since | began
at IUPUl—one to Haiti after the earthquake and one to Ecuador, to look into ways to help improve the
lives of the local population through utilizing my expertise. My contributions to the community are in the
form of

e International Outreach with a student club

e Consulting with non-profit organizations

Paolo Friere, in Pedagogy of the Oppressed, explained that knowledge emerges when humans interact
with the world, in the world, and with each other (1970). Kolb developed a model for structuring the
learning experience, but rather than implement it in a traditional classroom | utilized a student
organization (1984). As advisor to the IUPUI chapter of Engineers Without Borders (EWB), | traveled
with students to do an assessment for a center for the blind in Santo Domingo, Ecuador in March of 2010.
The students and | surveyed two potential building sites, meet with officials from the local government,
meet with the local non-profit beneficiary Luz y Sombre (organization for the blind), and visited cultural
sites. After returning, students reflected and wrote about the experience and then | mentored the students
as they completed the design for a new educational/community center. The center would provide a place
for blind people to learn how to live independently and provide a place for social gatherings. The design
was completed in 2013 and sent up to EWB-USA so that other universities could bid on the construction
phase.

Working with the Haitian Association of Indiana, | also collaborated with ITUPUI professors Dr. Jan
Cowan and Joe Tabas to perform an assessment in Haiti in April of 2010 after their devastating
earthquake. | examined ways that the local population could utilize materials readily available to them to
improve their standard of living. Joe and | came up with ideas related to building materials, renewable
energy, and water purification. Jan developed an idea to make a computer lab out of shipping containers.
Through class projects and individual effort, we developed blueprints for a new computer lab with
photovoltaic panels (my contribution) and Dr. Cowan sent the drawings to Université Quisqueya in Port-
au-Prince, Haiti.

In October of 2012, | was approached by Rotary International -Crawfordsville Chapter (RI) and decided
to collaborate on a solar powered well water project for Carrefour Sanon, Haiti. | have used the project in
two classes and have finalized a design that will power five wells. | also designed a photovoltaic power
system that will power lighting in one school and lighting and refrigeration loads in one clinic. | am
currently working on a design to electrify the whole village with renewable energy. R1 has committed to
start the well project and plans to start in the summer of 2015, but they are seeking external funding for
the electrification projects. | am also working with them on the proposal development and plan to submit
applications to US AID and the World Bank in late 2014. The impact could be considerable; the village
has approximately 30,000 people in the area and the young girls are typically tasked to collect water,
which is a five mile trek down the mountain, and essentially ends their chance at acquiring an education.
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Being able to refrigerate vaccines should also improve medical conditions. Starting in 2015, my plan is to
visit Haiti each summer with 2-4 students, for at least three years, to build the initial solar electric arrays
and train local entrepreneurs in the design and construction technics necessary to maintain and spread the
solar powered well technology.

TEACHING GOALS/PHILOSOPHY:

I utilize an approach drawing from constructivist perspectives as they relate to science/energy
learning. Constructivism is rooted in the premise that the human world is different from the
natural/physical world and therefore must be studied differently (Guba and Lincoln, 1990). It is
most closely associated with Piaget’s theory of genetic epistemology as a psychological theory
of learning (1951, 1970). This theory defines learning as a process in which the active learner
individually builds meaning from their own experiences into a cognitive structure (Piaget, 1951,
1970). The theory of social constructivism builds on the concept that learning is located in the
individual’s mind but acknowledges that the construction is influenced by sources of information
from the social as well as physical world of experience (von Glasersfeld, 1998). Constructivist
theory states that learning occurs when an individual experiences cognitive dissonance—when
the individual realizes that his or her pre-existing concepts do not “fit” new experiences and
result in “learning moments.” One of the practical applications of social interaction in
constructivist theory is to intentionally provide experiences of cognitive dissonance to encourage
cognitive change. A practical example would include group discussions around an energy exhibit
which may lead individuals to become aware of new information that contradicts their ideas
about hydrogen or of alternate interpretations of electrolysis, etc. that differ from their own and
promote cognitive dissonance and motivate learning. I strive in my classroom, both in person and
online, to encourage this sort of group discussion to lead to cognitive dissonance and quality
learning of the material.

TEACHING LOAD:

Per departmental guidelines, the teaching load for pre-tenured faculty is seven equivalent credit
hours per semester or 14 equivalent credit hours per year. With the exception of the overload in
the fall of 2012, the teaching load has been consistent with department norms with respect to the
number of credit hours per year. The department does not adjust the load for the number of
students mentored on graduate thesis or directed projects, undergraduate students mentored on
MURI grants, or the mentoring of students on the IAC grant.

EVIDENCE OF QUALITY OF TEACHING, ADVISING, OR MENTORING AS
EVALUATED BY STUDENTS:

Students deserve a quality education for their tuition, but they are not unbiased or expert in
judging teaching methodology or effectiveness. As is normal per Brent and Felder, students have
been resistant to new student centered methods (e.g. think-pair-share, roundtable grading, group
work, present problem with no lecture and guide them to negotiate a solution) (2009). Gray and
Bergmann reveal that | will continue to have lower student evaluation scores because of these
methods (2003). However, the literature shows that my methods are effective, so | have
continued to use them but I have also used the evaluations to improve my communication about
the new constructivist, problem solving, student-centered learning methods I have used to
improve the students understanding of what quality is and to hopefully offset some of the
resistance to change (Gray, 2003). | have also used student feedback to improve my organization
of OnCourse materials and my grading response time. | weigh the results of student work so that
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in the end, “getting it” is more important than any struggles along the way, but, per Langbein’s
article, this grading method will negatively affect student evaluations (2008). This is because
grading systems which are weighted more heavily with points at the end and which are curved at
the end of the course allow students to see lower grades during evaluation than they will
eventually receive as their overall grades. Although my scores would be higher using traditional
methods, they are not as effective for long-term success. Once students enter the work force,
they appreciate my methods much more. One student (Elias) stated, “Any way | could not say it
physically and I'm emailing you to say thank you! It was a busy very productive semester and
you have done a great job on advising as well as scheduling. You are a good teacher and project
manager. (Fall-13-ECET-491)” Amber stated, “It's been great working with you and thank you
for teaching me so much! (Fall-12-ME-597)” Nathan commented, “I'm definitely happy | took
your class because of all the relevant information I learned involving lighting, industrial systems,
HVAC units, boilers, etc. and other applications involved with energy auditing, and I know it has
given me much more information than | would have otherwise got from just reading textbooks.
(Fall-13-ME-501)” In addition to improved communication, my scores have risen because many
students in the capstone course have participated in interviews before evaluation and realized the
value of my methods and others have worked on course-industry projects and learned how my
material has prepared them for industry.

In the first three years, when | was learning to teach, students provided many constructive
comments such as: “The instructor took too long to grade assignments (Fall-09-ECET-231).” |
reflected on the comment and modified assignments, moving some to online, adding peer review,
and holding myself to a strict two week deadline. Another student stated, “Resources were
useful; however OnCourse seemed to be disorganized in the beginning. Everything was of course
there; however, navigating through a single folder containing many documents was not ideal
(Fall-09-ECET-231).” Upon reflection, | reorganized all the content by assignment; placing
templates, rubrics, examples, etc. under separate folders. One student commented, “Need more
labs to understand how certain energies work (Fall-09-ECET-499).” To give students more
access to labs, equipment, and me, | organized voluntary labs. One student mentioned, “This
instructor is very knowledgeable in the subject areas covered by this course. His explanations are
sometimes a bit roundabout and not the best, but that is mostly due to an inability to
communicate his own understandings effectively to students | believe. Overall, very good
professor for this class (Fall-09-MET-499).” This caused me to consider alternate methods of
describing concepts and look at learning styles and has improved with experience. The following
was probably not meant as a compliment, “Although parts of this class have been extremely
frustrating, this has been one of the most interesting classes I've taken at IUPUI (Sp-11-ECET-
371)” but points of frustration are often points of active learning where student accommodate or
assimilate new knowledge, so after reflecting on the frustrations I made no change to the learning
environment. As | have improved, the feedback has diminished so I will look more to peers,
conferences, etc. for ways to move towards the upper-end of excellence.

Evaluation scores are shown in Tables 3-5, but the major takeaway is that for every course I’ve
taught two or more times (without making a major change) the score has been at or above the
program average. | have taught many different courses and made many changes, but I focus on
two examples to prove the point. In the first example | taught 491 for the first time in the fall of
2011, I taught it a second time in the spring of 2012 and the score was 3.5/4 versus a department
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average of 3.33/4. At this point due to perceived weakness in the rigor of the projects, | was
appointed course coordinator and began modifying the lectures, course meetings (individual
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meeting every other week instead of lecture), project requirements, course schedule,
assignments, etc. and implemented the changes over the next two semesters. Since then, |
received a score of 3.4 versus a department average of 3.4 in the fall of 2013 and a score of 3.6

versus a department average of 3.4 in the spring of 2014.

Table 3: Student Evaluation Data by Year, AY 2011

Number of Program
Overall
i Respondents : Average of
Semester | Course Title (Out of Total in Evaluation Overall
Class) (Instructor) Evaluation
ECET- | Electrical Power
23100 & Controls 8/10 2.5 3.33
ECET- .
49900 Aléir:ratlve
(TECH- Technogllggy
30000) 713 2.86 3.33
Fall 2011 ; : :
ECET- | Senior Capstone
49100 2 7/8 3.14 3.33
Directed Project i i )
TECH- | Chad Eckerle
58100 | Directed Project ] ] )
Jon Wang
ECET- | Senior Capstone
49000 1 12/20 2.92 3.12
ECET- | Senior Capstone
Spring | 49100 4 6/10 35 3.12
2012 | TECH- | Directed Project
58100 Chad Eckerle - - -
CEG Course Release
Grant
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Table 4: Student Evaluation Data by Year, AY 2012

Section 07: Teaching

Number of Program
Overall
. Respondents ; Average of
Semester | Course Title . Evaluation
(Out of Total in (Instructor) Overall
Class) Evaluation
Senior Capstone 8/9 575 392
ECET- 1
49000 i
Senior (iapstone 33 3 392
Senior Capstone 10/19 3 322
ECET- 2
49100 i
Senior gapsmne 7111 2.71 3.22
i Energy
TECH- | eiciency & 5/10 26 3.2
30300 "
Auditing
TECH- Energy i i )
Fall 2012 58100 Assessment
Independent
Study - April - - -
ECET- Schelske
49900 Independent
Study - Tony - - -
West
TECH- | Directed Project i i i
58100 Chad Eckerle
Industrial
i Energy
ME Assessment: 5/7 34 -
59700
Tools and
Applications
TECH- Renewable i i )
30100 | Energy Systems
ECET- | Senior Capstone
49100 5 23/26 3 3.31
Spring : ;
2013 TECH- | Directed Project i i )
58100 Chad Eckerle
TECH- Renewable
Energy co-teach - -
58100
Technology
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Table 5: Student Evaluation Data by Year, AY 2013

Section 07: Teaching

Number of Program
Overall
. Respondents ; Average of
Semester | Course Title - Evaluation
(Out of Total in (Instructor) Overall
Class) Evaluation
TECH- Energy i i )
58100 Assessment
ECET- | Senior Capstone
49100 5 5/13 34 3.09
Fall 2013 Industrial
ME- Energy
Assessment: 3/8 2.67 NA
50103
Tools and
Applications
TECH- Renewable i i )
30100 | Energy Systems
. ECET- | Senior Capstone
SPring | 20100 S 15/17 3.67 3.3
2014
TECH- Renewable
Energy co-teach - -
58100
Technology

CONTINUING PROFESSIONAL DEVELOPMENT:

Professional Certification

Certified Energy Auditor, Association of Energy Engineers, #2083. 2013-2016.

| formalized my energy audit experience by attending a workshop and passing the test for the
certificate to better inspire and train my students in the Industrial Assessment Center. | chose this
certificate because AEE is the premier society in energy efficiency and this certificate is one of
only two certifications recognized by the US government for federal audits.

Conferences Attended

American Society for Engineering Education Annual Conference. Indianapolis, IN. June
15-18, 2014.

As mentioned previously, ASEE is the premier society for engineering educators and has
over 12,000 members and 3-4,000 typically attend the annual conference. The conference
has seminars, workshops, and access to educational vendors, all of which educate about
what is and is not working in every aspect of engineering education and provides an
opportunity to bring the knowledge back to IUPUI.

US Department of Energy, Directors Conference. New Brunswick, NJ. July. 27-29, 2014.
The purpose of the meeting is to share best practices, learn about new technologies, and
strengthen ties to and encourage collaboration with other government agencies ... this
year focused on the EPA and the potential to conduct waste water treatment audits.
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Engineering Education Research (EER) Leader NetWorkshop Meeting. Indianapolis, IN
June 19, 2014. The goal is to provide support and training for faculty as they step into
leadership roles in EER at their home institutions and in the broader engineering
education community. The focus of this workshop was on networking and facilitating
conversations between individuals and groups at different levels of power. The
significance is that this is an ongoing support mechanism for discussing and overcoming
barriers to new methods in engineering education.

American Society for Engineering Education Annual Conference. Indianapolis, IN. June
15-18, 2014.

US Department of Energy, Directors Conference. Niagara Falls, NY. July. 22-23, 2013.
American Society for Engineering Education Annual Conference. Atlanta, GA. June 23-
26, 2013.

Society of Automotive Engineers 2013 World Congress. Detroit, MI. April 16-18, 2013.
American Society for Engineering Education Annual Conference. San Antonio, TX. June
10-13, 2012.

US Department of Energy, New Directors Training Conference. New Brunswick, NJ.
Nov. 13-16, 2011.

334" World Energy Engineering Congress. Chicago, IL. Oct. 12-15, 2011.

This conference is the premier energy efficiency conference, ran by the Association of
Energy Engineers which provide the only certifications recognized by the US
government. The conference has seminars, workshops, and access to equipment vendors,
which are relevant to energy efficiency and energy auditing. | found new text books for
three of my related classes.

Windiana Conference, Indianapolis, IN July 20-21, 2011.

American Society for Engineering Education Annual Conference. Vancouver, BC,
Canada. June 26-29, 2011.

American Solar Energy Society Annual Conference. Raleigh, NC. May 17-21, 2011.
Indiana Campus Compact: Service Engagement Summit. Indianapolis, IN. April 1-2,
2011.

Engineers Without Borders: Great Lakes Regional Conference. Indianapolis, IN. Nov.
19-21, 2010.

Lugar Collegiate Energy Summit. Indianapolis, IN. Sep. 17, 2010.

American Society for Engineering Education Annual Conference. Louisville, KY. June
20-24, 2010.

IU Energy Workshop. Bloomington, IN. Aug. 6-7, 2009.

Professional Training
I have attended twenty-plus online webinars, live workshops, seminars, etc. to keep current on
the latest technology from vendors. I try to average four per year.

CONTRIBUTIONS TO STUDENT RECRUITMENT AND RETENTION

Student recruitment and retention are key priorities for the [IUPUC campus; therefore, | have
contributed to the campus mission by attending the following: 1) freshman orientation picnic, 2)
acting as a marshal at graduation, and 3) having an open door policy. All these show students
that 1 am accessible and concerned about their future, which will aid retention. As some proof
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that students know | care and am accessible, | have written recommendation letters for further
graduate studies and post-employment certifications for approximately a dozen students.

SUMMARY AND FUTURE DIRECTIONS

My area of excellence is teaching and the variety of examples above show that I am committed
to excellence. I have meet and generally exceeded all metrics published by my department. My
area of teaching research has focused on creating a sustainable technology certificate, which we
achieved, and | will continue work to create a sustainable degree program because IUPUI needs
it to be relevant to future students and posterity. I will also return to my roots, my most cited
paper (not listed because it was from my graduate student work) discussed how to develop a web
based remote lab for solar collectors. As the world pushes for more online education, | see two
options for providing an authentic lab experience: 1) virtual reality and 2) real hardware
augmented with sensors, actuators, and cameras. Given the cost of virtual reality, | plan to return
to developing remote experience for ‘hands-on’ student learning. I have already started building
a remote lab; all the hardware and data acquisition equipment is in place, | will mentor students
to develop sensors, actuators, software, secure interface, etc. elements in the near future and start
publishing and seeking grants within the year to fund the mentoring and develop a better lab
learning environment.
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