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1. EDUCATION
Mahajan received a Ph.D. degree in Mechanical Engineering from Cornell University and
his Bachelor of Science and Master of Science degrees in Mechanical Engineering from
Punjab Engineering College, Chandigarh, India. His education has throughout been
marked by distinction and superior academic performance.
2. CURRENT EMPLOYMENT: 2006Executive Director, Institute for Critical Technology and Applied Science, and Lewis A.
Hester Chair Professor of Mechanical Engineering, Department of Biomedical
Engineering and Mechanics, Virginia Tech, Blacksburg, VA 24061.
Mahajan served as the first permanent director of ICTAS for a decade from July 1, 2006
to June 25, 2016. Under his leadership, ICTAS has grown to be a premier institute for
transformative research intersecting engineering, the sciences--physical, life, and social,
and the humanities for a sustainable future. To this end, ICTAS research has been
organized around converging technologies (nanotechnology, biotechnology, information
technology, cognitive science), emerging technologies (Big Data, 3-D printing, pervasive
communications, bio-inspired science and technology), and “black swan” high-impact
disruptive innovations. Researchers from across the campus with expertise in their
underlying disciplines but with a passion for interdisciplinary research and a vigilant eye
for new, unprecedented discoveries have been pulled together to make advances in these
areas, and develop and implement path-finding solutions for sustainable energy,
sustainable water, renewable materials and national security.
The progress and growth have been phenomenal. From its modest beginnings in 2006
with a skeleton staff and a few rented offices at the Virginia Tech Corporate Research
Center, the institute has grown to almost 200,000 square feet of footprint spread over
three buildings on the main campus in Blacksburg, VT Research Center in Arlington,
VA, and an Innovation Center in Chennai, India. It is home to fifty one state-of-the-art
interdisciplinary research labs including a leading-edge Nanoscale Characterization and
Fabrication Laboratory (NCFL).
At the time of his stepping down, ICTAS was home to twenty interdisciplinary research
centers including the highly acclaimed NNCI (National Nanotechnology Coordinated
Infrastructure) -Virginia Tech National Center for Earth and Environmental
Nanotechnology Infrastructure (NanoEarth), Virginia Tech Center for Sustainable
Nanotechnology (VT SuN), Discovery Analytics Center, Center for Engineering the

Human Exposome, Center for Multiscale Bio-engineered Devices and Systems,
space@vt, Cognitive Radio Network (CogNet) testbed, the Hume Center for Cyber
Security, Macromolecules Innovation Institute (MII), Center for Energy Harvesting
Materials and Systems, and the Mid-Atlantic Aviation Program with Virginia Tech as the
lead university for one of the six FAA UAS test sites. In fiscal year 2015, ICTASsupported faculty, 355 from across the campus, secured over $112M in research grants
from external agencies including NSF, NIH, DOE, DARPA, DOD and industrial
sponsors. During the same period, it supported 182 doctoral students including 32
students from its elite ICTAS UK Soccer Tips Doctoral Scholars program.
3. PAST EMPLOYMENT
•

Professor, Department of Mechanical Engineering, University of Colorado at
Boulder, 1991-2006.
Conducted and guided path-finding research in thermal sciences, artificial neural
networks, nanotechnology, bio-MEMS and humanistic engineering, see Section 7.

•

Founding Director, Center for Advanced Manufacturing and Packaging for
Microwave, Optical and Digital Electronics (CAMPmode): University of
Colorado at Boulder, 1992-2006.
Founded as an interdisciplinary research center in 1992, CAMPmode became an
NSF-Industry/University Cooperative Research Center in 1995 with a mission to
define and conduct path-finding research and education programs for developing
designs, components, packaging and process control technologies for manufacture of
high quality, low cost microwave, optical and digital electronic systems. It slowly
evolved into a leading center of research on MicroElectroMechanical Systems
(MEMS), which later expanded to include an initiative on nanotechnology for
engineering and life sciences. During its existence, the average annual budget for the
Center was on the order of $2 millions/year.

•

Founding Co-Director, MicroElectronic Devices in Cardiovascular Applications
(MEDICA), University of Colorado at Boulder, 1999-2006.
Founded in October 1999, MEDICA was an interdisciplinary center between CUHealth Sciences Center and the College of Engineering and Applied Sciences. Its
mission was to foster excellence and scientific advancement in the study and
application of MEMS (MicroElectroMechanical Systems) in cardiovascular
applications. Significant contributions in pediatric cardiology including a company
“Cardiac Assist” resulted from the efforts of the center.

•

Interim Dean, College of Engineering and Applied Science, University of
Colorado at Boulder, 2001-2002.
After careful benchmarking and assessment of the strengths of the college, put a
strategic plan in place for improving performance in research, instruction, diversity
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and service to the community by a factor of 2 in 6 years. In the following years, the
college leadership implemented the strategic plan I put in place and made national
gains in reputation for its bold vision.
•

Research Leader, Thermal & Computational Engineering, AT&T Bell
Laboratories, Princeton, NJ, 1979-1991.
Led and conducted research on transport processes in semiconductor manufacturing
including silicon crystal growth, chemical vapor deposition, two phase flows,
convective instability, and electronic cooling. Provided strong leadership and
conducted high caliber research. Major contributions include development of closed
single vapor- and in-line vapor phase heating technology for mass solder reflow
applications, original expert football predictions work in silicon epitaxy, Czchrolaski
crystal growth and thermal management in electronic switching systems.

•

Member Research Staff, Thermal Energy Studies Department, Engineering
Research Center, AT&T, Princeton, NJ, 1976-1979.
Conducted research on two phase flows and chemical vapor deposition processes.
During this short span of time, made significant advances in these fields of research,
resulting in 2 U.S. patents and several publications.

4. ADDITIONAL PROFESSIONAL EXPERIENCE
United Nations Industrial Development Organization
Six-week assignment as an Expert Advisor to SAMEER (Society for Applied
Microwave Electronics Engineering and Research in Chennai, India, leading lectures,
workshops and setting up a state-of-the-art laboratory on thermal management,
12/1993-01/1994.
•

United Nations Development Program
Four-week assignment as an Expert Advisor to the Indian Institute of Science in
Bangalore, India, giving lectures and seminars on heat transfer in semiconductor
processing, 09/1988.

5. SELECTED HONORS
•
•
•

Recipient of the 75th Anniversary Medal of the ASME Heat Transfer Division,
Minneapolis, Minnesota, July 15, 2013.
Named Fellow, Punjab Academy of Sciences, honor bestowed at the 11th Punjab
Science Congress, February 7, Thapar University, Punjab, India, 2008.
The ASME Ralph Coats Roe Medal Award for lifelong contributions in
communicating to the public the potential of engineering research for the betterment
of society, and for contributions to engineering education as an inspirational teacher
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•  
•  
•  
•  

•  
•  

•  
•  

and role model to students, 2007.
The ASME Charles Russ Richards Memorial Award for outstanding achievement
in mechanical engineering 20 years or more following graduation, 2003.
The ASME Heat Transfer Memorial Award for outstanding contributions in
Science and Practice of Heat Transfer, 2002.
Subaru Educator of the Year Award, 2002.
Boulder Faculty Assembly Award for Excellence in Research, Scholarship and
Creative work, 1998-1999.
Prestigious Bell Labs Fellow, 1989, “for outstanding technical contributions in
advancing the manufacturing science of the thermally-based processes of
condensation soldering and silicon epitaxial crystal growth in actual manufacturing
practice.”
ASME Fellow, 1997.
AT&T Technical Journal Great Boss Award, 1988; the award is based on the
employees' nomination reflecting the selected manager's capabilities to motivate,
lead, care and accomplish.
The Journal of Electronic Packaging 1996 Peter A. Engel Best Paper Award.
Listed in a number of Who's Who including "Most Admired Men and Women of the
Year", “Who's Who among Asian Americans", “American Men and Women of
Science".

6.   SELECTED PROFESSIONAL ACTIVITIES
•   Member Technical Advisory Board, Smith Group, 2011•   Member, Editorial Board, International Journal of Engineering Sciences and
Management, 2011•   Editor-in Chief, CRC Press Advanced Series in Bioengineering, 2008-2010.
•   Co-Editor-in Chief, CRC Press Mechanical Engineering Series, 2004-2008.
•   Editor-in-Chief, International Journal of Microelectronics Packaging and
Manufacturing, 1999-2000.
•   Associate Technical Editor, ASME Journal Heat Transfer, 1997-2000.
•   Associate Editor, Gordon and Breach book series on Electronic Packaging, 19942006.
•   Member Editorial Board Journal of Electronics Manufacturing, 1994-2004.
•   Member, Scientific Secretariat, ICS/UNIDO (International Center for Science and
High Technology/United Nations Industrial Development Organization), Trieste,
Italy, 2004-2006.
•   Founding Member, CNTI (Colorado Nanotech, Inc”, Member Board of Directors,
2004-2006.
•   Member Board of Directors of CNTA (Colorado Nanotechnology Association), 2005.
•   Member, National Steering Committee on Electronic Packaging Research and
Education for the 21st Century, 1996-2006.
•   Reviewer for Applied Mechanics Reviews, International Journal Heat & Mass
Transfer, Journal Heat Transfer, IEEE Transactions on CPMT, Journal
Semiconductor Manufacturing, AIAA Thermophysics and Heat Transfer, NSF,
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Research Grants Council - Hong Kong, and many other journals and funding
agencies.
7.   MAHAJAN AS A RESEARCHER
Mahajan is a prolific and outstanding researcher with a stellar record and reputation in
both traditional academic pursuits and industrial research. He is co-author of an
advanced text/reference book on Buoyancy Induced Flows and Transport and has to his
credit over 200 archival publications, several review articles and book chapters, over 170
invited talks and paper presentations at national and international conferences and a
number of patents and invention disclosures. A selected list of these is presented in the
Appendices A and B.
Mahajan’s research can perhaps be best summarized by the following three
characteristics: (i) high quality; (ii) a seamless transition from basic to applied research,
and (iii) interdisciplinary. His greatest strength is as a forward-looking bold thinker, with
the pulse on the latest trends in technology. He has proven to have an unerring instinct
on new upcoming technologies and how to get there first, and the courage and confidence
to pursue and implement his vision. This pioneering approach and passion for excellence
has won Mahajan accolades from academics and practicing engineers alike, and has
resulted in many awards and honors listed under section 5 above. His areas of research
interest are:
•   Nanotechnology: Synthesis and characterization of carbon nanotubes and their
composites; design and fabrication of nanodevices
•   Thermal Sciences: Buoyancy-induced flows and transport; transport in porous
media; two phase flows; transport phenomena in semiconductor processing,
electronic cooling
•   Biomedical engineering: Biomedical applications of micro- and nano-scale systems
including hyperthermia treatment and RF ablation of cancerous tumors
•   Humanistic Engineering: Seamless integration of societal, ethical and
environmental concerns in development of technology
•   Artificial Neural Networks: Software development, neural nets for process
optimization and control, neural nets for medical diagnostic and electronic ear for
detecting heart murmurs in children.
•   Robust Sustainability: Development of a platform of sustainable technologies
including a novel melt blown process for fabrication of nanofibers for targeted
delivery of medicine, fertilizer and pesticide for developing communities.
In each of these areas, he has made significant contributions, with many “firsts”, in
the fields, see Appendix A.
8.   TEACHER/ADVISOR/MENTOR  
Mahajan is an inspirational and effective teacher inside and outside of the
classroom. He is visionary in his approach to curriculum and has been a strong
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advocate of integrating societal and ethical aspects of technologies in engineering
curriculum. He sets high standards of excellence for his students and motivates them
to reach for the top. As a humanistic engineer, he is keenly aware of the unintended
consequences of emerging technologies and has designed ways for engineers to
initiate and engage in effective dialogue with non-technical audiences regarding the
socio-humanistic critiques of engineering processes and products, and also
encouraged them to perform their own critiques in the absence of such dialogue.
During his fifteen-year tenure at the University of Colorado, Boulder, he graduated
twenty six doctoral and Masters (with thesis option) students. Placed in academia, the
national laboratories, and industry, all of them are making strong contributions in
their chosen fields. Loved by his students and respected by his peers, he was named
Subaru Educator of the Year in 2002. At Virginia Tech, two of his advisees have
graduated with MS degree (thesis option) in mechanical engineering, and one is on
his way to graduate with Ph.D. in Industrial Systems Engineering in 2017.
As a pioneer of the concept of humanistic engineering, he has led efforts on
integrating humanistic content in engineering curriculum. Most recently, he has
developed a four year Mechanical Engineering curriculum (ME 2029), that is a
unique blend of human and social sciences, applied sciences, communication and
leadership besides the required math and core mechanical courses. These concepts
have been firmly integrated into his research enterprise. For example, he had an
embedded humanist as a doctoral student in his nanotechnology research laboratory,
whose presence and interactions with the classical engineering students led to
innovative and holistic approaches to problem solving.
9.   HE IS AN ORGANIZATION BUILDER PAR EXCELLENCE.
At all the three major institutions he has worked over the past 38 years (Bell labs, CuBoulder and Virginia Tech), he founded or redirected existing organizations with a
clear vision to be among the top three in the nation. Leading by example and with an
uncanny ability to recruit strong achievers around him, he has been able to build
world-class organizations. AT&T Technical Journal Great Boss Awarded to him in
1988 perhaps best captures his leadership capabilities. This award is based on the
employees' nomination reflecting the selected manager's capabilities to motivate,
lead, care and accomplish.
10.  HUMANITARIAN
Mahajan is a humanitarian at heart and is committed to community service. For over
thirty years, he has organized, established and taught at Bal Vihars –Sunday schools
for children of Indian origin to promote values, confidence, leadership through
awareness and knowledge of their roots and cultural heritage. Recently, his wife and
he have also established a charitable foundation fund to serve under-served
communities locally and globally.
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APPENDIX A
A Brief Description Of Major Research Accomplishments With An Emphasis On
“Firsts”.
A. Convective flows and transport

1. A new physics-based criterion for the onset of transition for buoyancy-induced
vertical flows in gases was proposed that departed from the conventional wisdom of
using Grashof number as an indicator of transition from laminar to turbulence.
It was argued that the Grashof number as indicated by the linear instability theory cannot
accurately be a predictor of turbulence, which is essentially characterized by a non-linear
growth of high amplitude disturbances. A new parameter—a modified Grashof number
related to the kinetic energy of the flow was proposed. It was shown that the wide range of
transition Grashof number reported in past studies collapsed around a single value of the new
parameter with remarkable consistency [4, 7].

2. Demonstrated that vertical buoyancy-induced boundary layer flows sharply filter
naturally-occurring disturbances imposed on the flow at a single characteristic
frequency, which, in turn, is a function of only the Prandtl number [1].
3. In yet another important piece of research, he showed through an elegant analysis that
for terrestrial flows, the viscous dissipation effect is always smaller than the pressure
effect for all values of Prandtl number [9].
4.   In a landmark first-ever experimental study of laminar-film-condensation heat
transfer for fluids with Stefan or Jakob number greater than 1, the important role
played by the property variation and non-condensable gases was delineated [34]. In a
complementary study [35], it was shown the text book heat transfer correlations over
a bank of tubes are in error for these fluids. For example, the heat transfer rate from a
tube in the lower rows is higher and not lower than from a tube in the top row. In a
practical application of such fluids to condensation soldering, this finding translates to
compact condenser designs.
B. Transport Phenomena in High Porosity Metal Foams
This work was motivated by preliminary experiments [23] which showed that high
porosity metal foam heat sinks can outperform state-of-the-art pin fin heat sinks by a
factor of 2-3. However, not much was known about the underlying transport mechanisms
in such high porosity media. A decade-long research led to:
1.   Experimentally validated analytical models to predict the effective thermal conductivity,
permeability, and inertia coefficient of different high porosity metal foams [24-27]. The
model for permeability, K, included a new correction for tortuosity of the foam [26].
2.   A first-principles model for energy transport in forced and buoyancy-induced flows for such
foams, including thermal dispersion conductivity, interstitial heat transfer coefficient and
without invoking the assumption of local thermal equilibrium was developed [27-29]. Flow
regimes under which the assumption of local thermal equilibrium may produce significant
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errors were delineated. Validated by a significant body of experimental data, the results
revealed some interesting flows and pointed out directions for optimization of these heat
sinks.
3.   Mahajan’s research led to a new generation of finned metal foam heat sinks [30]. It has
been demonstrated that these new heat sinks can potentially better the thermal performance
of the first generation high porosity metal foam heat sinks by a factor of as high as 6. The
performance of these novel heat sinks in natural and forced convection has also been
quantified [31, 32].

4.   More recently, the research has led to the design of novel phase change electrodes
with metal foams for irreversible electroporation therapy [95].
C. Chemical Vapor Deposition
1. A first systematic study of the role played by buoyancy, Soret Dufour, and variable
property effects on silicon epitaxial deposition.
He showed that the agreement between the experimental data and simplified transport
analyses in the past studies was fortuitous—the Soret and variable property effects simply
cancelled each other!! While this coincidence worked for silicon systems, it failed for other
deposition systems [44].

2. Demonstrated multiple steady states and hysteresis effect in vertical metal-organic
chemical vapor deposition reactors, resulting in guidelines for operating these
systems in practice.
A comprehensive review article [52] on Transport Phenomena in CVD systems, Advances
in Heat Transfer, 1996 V. 28, pp. 339-427 captures most of this work and those of others in
the field.

3. Radiation- Molecular Flow Analogy for High Vacuum Deposition Systems
In a departure from past work on conventional continuum flow reactors, his team investigated
the deposition process in high vacuum physical vapor deposition processes used in the
manufacture of stable thin-film photovoltaic devices. The work showed conclusively that the
geometry modeling and radiation analysis capabilities of commercial finite element software
can be successfully deployed for optimizing high vacuum deposition processes by applying
the radiation-molecular flow analogy. In a recent paper presented at the 29th International
Symposium on Rarefied Gas Dynamics, Xi’an, China in 2014 [96], the analogy between
thermal radiation and molecular flow to model the flow of a gas in a 2D channel was
extended across all regimes of rarefaction.

D. Artificial Neural Networks
Another area of research in which Mahajan has made strong contributions relates to
the development and application of artificial neural networks. Since his initial entry
into this field in 1992, his work has led to the following major contributions:
1.   Development of a new approach to building economical and more accurate artificial neural
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network models. This work resulted in a new, powerful and accurate software called CUANN [53].
2.   A new approach called physical-neural network was developed that combines the power of
both physical modeling and artificial neural networks; the approach was shown to be
successful in a number of applications ranging from modeling of electronic manufacturing
assembly processes to predicting reliability of soldering joints [54,58,60].
3.   The development of a new knowledge-based transfer technique that allows easy and
economical transfer of a model from one design/process to another [55]

This research has resulted in a number of publications for application to different fields in
electronic packaging and manufacturing [59-69], and demonstrates again the versatility
of Professor Mahajan’s work and his ability to make solid contributions in a new field for
him in a relatively short period of time.
E. Microsystems for Biomedical Applications
Venturing into a yet another new area of research of BioMEMS, Mahajan and his
research team developed an integrated experimental-analytical program to study the
behavior of single cells under mechanical forces, with an eye on producing an in vitro
diagnostic tools for understanding the underlying cause of disease and its treatment [7079]. The following major contributions resulted.
A novel MEMS platform for studying the behavior of cells under uniaxial and biaxial stimulations
was developed[71, 75-76] demonstrating that such a device can be used to understand the force displacement behavior of healthy and malignant cells leading to its utility as an in vitro
diagnostic device. Parallel research resulted in a rigorous, generalized model that described the
behavior of micromachined electrostatic actuators in conducting liquids and provided a guideline
for designing such actuators to operate in aqueous electrolytes such as biological media [77-78].

F. Nanotechnology and Humanistic Engineering
From microsystems, Mahajan’s interest evolved to engineering devices, fibers, and
coatings at the nanoscale [80-89]. As is characteristic of his research, a number of key
publications resulted including:
1.   The first-ever fabrication of a carbon nanotube-based nanoknife that generated a lot of
media interest.
2.   The first demonstration of bubble formation on individual multiwalled carbon nanotubes
initiated using a 1064 nm wavelength laser and a very low 100mW power.
Perhaps, the most noteworthy dimension of this research is his focus on societal and ethical
considerations of nanotechnology. Collaborating with his graduate student, Erik Fisher-- the firstever embedded humanist in a nanotechnology laboratory, he developed a keen interest in a
holistic approach to technology development, in general, and emerging technologies, in
particular. A number of highly cited publications resulted [90-94].
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1.   Mahajan, R.L. and Gebhart, B (1975). “Characteristic disturbance frequency in natural
convection vertical flows”, Int. J. Heat Mass Transfer, vol. 18, pp. 143-148.
2.   Mahajan, R.L. and Gebhart, B (1978), “Leading edge effects in transient natural convection
flow adjacent to a vertical surface”, J. Heat Transfer, vol. 100, pp. 731-733.
3.   Mahajan, R.L. and Gebhart, B. (1978), "Higher order approximations to the natural
convection flow over a uniform flux vertical surface", Int. J. Heat Mass Transfer, vol. 21,
pp. 549-556.
4.   Mahajan, R.L. and Gebhart, B. (1979), "An experimental determination of transition limits
in a vertical natural convection flow adjacent to a surface", J. Fluid Mechanics, vol. 91, Part
1, pp. 131 – 154.
5.   Mahajan, R.L. and Gebhart, B. (1980), "Higher order boundary layer effects in plane
horizontal natural convection flows", J. Heat Transfer, vol. 102, pp. 368-371, 1979.
6.   Mahajan, R.L. and Gebhart, B. (1980), "Hot wire anemometer calibration in pressurized
nitrogen at low velocities", J. Physics, E. Sci. Instrum., vol. 13, pp. 1110-1118.
7.   "Instability and Transition in Buoyancy Induced Flows", with B. Gebhart, Advances in
Applied Mechanics, vol. 22, pp. 231-315, Academic Press, New York, NY, 1982.
8.   Buoyancy Induced Flows & Transport, with B. Gebhart, Y., Jaluria, and B. Sammakia,
Hemisphere, 1988, 1000 pages (in both Reference and Text versions).
9.   Mahajan, R.L. and Gebhart, B. (1989), "Viscous dissipation effects in buoyancy induced
flows", Int. J. Heat Mass Transfer, vol. 32, no. 7, pp. 1380-1382.
10.   Angirasa, D. and Mahajan, R.L. (1993), "Natural convection from L-shaped corners with
adiabatic and cold isothermal walls", J. Heat Transfer, vol. 115, pp. 149-157.
11.   Angirasa, D., Chinnakotla, R.B. and Mahajan, R.L. (1994), "Buoyancy-induced convection
from isothermal L-shaped corners with symmetrically heated surface", Int. Journal Heat and
Mass Transfer, vol. 37, pp. 24392463.
12.   Angirasa, D. and Mahajan, R.L. (1995), "Combined forced and buoyancy-induced
convective heat transfer in a partially closed vertical channel", Numerical Heat Transfer, Part
A, pp. 579-594.
13.   Chinnakotla, R.B., Angirasa, D. and Mahajan, R.L. (1996), "Parametric study of buoyancyinduced flow and heat transfer from L-shaped corners with asymmetrically heated surfaces",
Int. Journal Heat and Mass Transfer, vol. 39, no. 4, pp. 851-855.
14.   Lohe, R. Bhattacharya, A. and Mahajan, R.L. (2001), "Longitudinal finned heat sinks with
unheated and heated shrouds in buoyancy induced convection", Proceedings # IPACK 200115588, InterPACK 2001, HI.
15.   Bhattacharya, A. and Mahajan, R.L. (2001), "Effects of leading edge clearance in buoyancyinduced flows in longitudinal finned and finned metal foam heat sinks", International
Journal of Microelectronics Packaging, vol. 4, Issue 1, pp. 253-268.
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16.   Mahajan, R.L. and Angirasa, D. (1993), "Combined heat and mass transfer by natural
convection with opposing buoyancies", J. Heat Transfer, vol. 115, pp. 606-612.
17.   Angirasa, D. and Mahajan, R.L. (1993), "Combined heat and mass transfer by natural
convection over a horizontal surface", Int. Communications in Heat and Mass Transfer, vol.
20, pp. 279-293.
18.   Phanikumar, M.S. and Mahajan, R.L. (1998), "Numerical analysis of unsteady
thermosolutal convection over a horizontal isothermal circular cylinder", Num. Heat
Transfer, Part A, vol. 3, pp. 673- 700.
19.   Lau, K. S. and Mahajan, R.L. (1989), "Convective heat transfer from longitudinal fin arrays
in the entry region of turbulent flow", ASME J. Electronic Packaging, vol.111, no. 3, pp. 213219.
20.   Lau, K.S. and Mahajan, R.L. (1989), "Effects of tip clearance and fin density on the
performance of heat sinks for VLSI packages", IEEE Trans. Components Hybrids, and
Manufacturing Technology, vol. 12, no. 4, pp. 757-765.
21.   Calmidi, V.V. and Mahajan, R.L. (1998), "Mixed convection on a horizontal surface in a
partial enclosure", International Journal of Heat and Fluid Flow, vol. 19, pp. 358-367.
22.   Calmidi, V.V. and Mahajan, R.L. (1994), "Combined forced and buoyancy induced
convection over a heated horizontal surface", Proceedings of the 6th AIAA/ASME
Thermophysics and Heat Transfer Conference, June 20-23, published in the ASME-HTD,
vol. 274, p. 41, Colorado Springs CO, 1993.
23.   Lee, Y. C., Zhang, W., Xie, H., and Mahajan, R.L. (1993), "Cooling of a FCHIP package
with a 100 watt, 1 sq. cm. chip", Proceedings ASME Int'l. Electronics Packaging Conference,
Sept. 29, Binghamton, NY.
24.   Calmidi, V.V. and Mahajan, R.L. (1999), "Thermal conductivity of high porosity metal
foams: experimental measurements and analysis", ASME Journal of Heat Transfer, vol. 121,
pp. 466-471.
25.   Bhattacharya, A., Calmidi, V.V. and Mahajan, R.L. (1999), "An analytical-experimental
study of the determination of the effective thermal conductivity of high porosity fibrous
foams", ASME International Mechanical Engineering Congress and Exposition, AMD vol.
233, pp. 13-20.
26.   Bhattacharya, A., Calmidi, V.V. and Mahajan, R.L. (2001), "Permeability and inertial
coefficient of high porosity metal foams", Paper #NHTC 01-1474, Proceedings ASME
National Heat Transfer Conference, Anaheim, CA.
27.   Calmidi, V.V. and Mahajan, R.L. (2000), "Forced convection in high porosity metal foams",
ASME J. of Heat Transfer, vol. 122, pp. 557-565.
28. Phanikumar, M. S., and Mahajan, R.L. (2000), "Non-Darcy convection in a high porosity
medium heated from below: Effects of thermal dispersion and local thermal non-equilibriumPart 1. Problem Formulation", Proceedings ENCIT 2000, Brazilian Congress of Thermal
Engineering and Science, October 2-5, Porto-Allegre, Brazil.
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29.   Phanikumar, M. S., and Mahajan, R.L. (2000), "Non-Darcy convection in a high porosity
medium heated from below: Effects of thermal dispersion and local thermal non- equilibrium
-Part 2. Numerical and experimental results", Proceedings ENCIT 2000, Brazilian Congress
of Thermal Engineering and Science, October 2-5, Porto-Allegre, Brazil.
30.   Patent pending “Novel finned metal foam heat sinks”, patent Application Serial No.
09/497,821.
31.   Bhattacharya, A. and Mahajan, R.L. (2000), "Finned metal foam heat sinks for electronic
applications in forced convection", Proceedings ASME Heat Transfer Division, Paper
#NHTC 2000,12256, 11 pages, Pittsburgh, PA., Aug. 20-22.
32.   Bhattacharya, A. and Mahajan, R.L. (2000), "Metal foams and finned metal foam heat sinks
for electronic cooling in buoyancy induced flows in horizontal configuration", Proceedings
ASME Heat Transfer Division, HTD, vol. 366-4, pp. 391-398, ASME IMECE 2000
Conference.
33.   Mahajan, R.L., Arbelaez, F. and Sett, S. (2000), "An experimental study on pool boiling of
saturated FC-72 in highly porous aluminum metal foams", Paper # NHTC 2000-12192,
Proceedings 34th National Heat Transfer Conference, Pittsburgh, PA, Aug. 20-22.
34.   Mahajan, R.L., Chu, T.Y. and Dickinson, D.A. (1991), "An experimental study of laminar
film condensation with Stefan number greater than unity", J. Heat Transfer, vol. 113, pp.
472-478.
35.   Sharma, R. and Mahajan, R.L. (2000), "Experimental study of laminar film condensation on
horizontal and vertical cylinders with Stefan number greater than unity", Proceedings
ENCIT 2000, Brazilian Congress of Thermal Engineering and Science, October 2-5, PortoAllegre, Brazil 1999.
36.   Mahajan, R.L. (1979), "Determination and control of heater surface temperature in
condensation soldering", Proceedings of the Technical Program, NEPCON West, Anaheim,
CA.
37.   Wenger, G.M. and Mahajan, R.L. (1979), "Condensation soldering technology - Part I:
Condensation soldering fluids and heat transfer", Insulation/Circuits, Sept. issue, p. 131.
38.   Wenger, G.M. and Mahajan, R.L. (1979), "Condensation soldering technology - Part II:
equipment and production", Insulation/Circuits, Oct. issue, pp. 15-19.
39.   Wenger, G.M. and Mahajan, R.L. (1979), "Condensation soldering technology - Part III:
installation and application", Insulation/Circuits, Nov. issue, pp. 13-16.
40.   Mahajan, R.L., * "An overview of condensation soldering technology", International Soc.
Hybrid Microelectronics, Tokyo.
41.   Mahajan, R.L., *, (1980) “Improving condensation soldering facility operations”, 1980
Vapor Phase Soldering Workshop, New York, invited paper.
42.   Wright, A.W. and Mahajan, R.L. (1984), "An overview of condensation reflow soldering",
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METADEX and AMS's Eng. J1, 12 pages (invited paper), 1980.
43.   Sharma, R., Hassani, V. and Mahajan, R.L. (1999), "Forced convective condensation of
pure steam and ammonia-steam vapor mixtures in a shell-tube condenser", Proceedings
ASME IMECE, HTD vol. 364-2, pp. 11-28.
44.   Mahajan, R.L. and Wei, C. (1991), "Buoyancy, Soret, Dufour and variable property effects
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APPENDIX B

Book/Book Chapters/Patents/Invention Disclosures
•   Text and Reference Book: “Buoyancy Induced Flows & Transport”, with B.
Gebhart, Y., Jaluria, and B. Sammakia, Hemisphere, 1988, 1000 pages; translated in
other languages.
•   Book Chapters
§   “Societal Convergence for Human Progress: Beyond Convergence of Nano-BioInfo-Cognitive Technologies” NSF Report, Editor, M. Roco, 2013.
§   “Embedding the Humanities in Engineering: Art, Dialogue, and a Laboratory”
with Erik Fisher, in a book “Creating new kinds of collaboration: Trading Zones
and interactional expertise”, MIT Press, Inside Technology Series, Eds. Michael
Gorman and Robert Evans, 2010, pp. 209-231.
§   "Electronics Manufacturing: Processes, Optimization and Control", CRC
Handbook of Mechanical Engineering, Second Edition, Eds. F. Kreith and D.
Yogi Goswami, Chapter 13.7, pp. 13.114 – 13.153, 2004.
§   “Process Modeling, Optimization and Control in Electronics Manufacturing",
Manufacturing Challenges in Electronic Packaging, eds. Y. C. Lee and W. T.
Chen, Chapman and Hall, 1998, pp. 185-221.
•   Review Articles
§   “Transport Phenomena in Chemical Vapor Deposition Systems”, Advances in
Heat Transfer, vol. 28, pp. 339-425, Academic Press, San Diego, CA, 1996.
§   "Instability and Transition in Buoyancy Induced Flows", with B. Gebhart,
Advances in Applied Mechanics, vol. 22, pp. 231-315, Academic Press, New
York, NY, 1982.
•   U. S. PATENTS/COPYRIGHTS/INVENTION DISCLOSURES
§   U.S. Patent 8747402B2, June 10, 2014, “Electrical conductivity probes for
measuring attributes of tissues”, Inventors: Roop L. Mahajan, Ming Yi, Ronald
J. Podhajsky, and Hrishikesh V. Panchawagh.
§   U.S. Patent 7,951,144B2, May 31, 2011, “Thermal and electrical conductivity
probes and methods of making the same”, Inventors: Roop L. Mahajan, Ming
Yi, Ronald J. Podhajsky, and Hrishikesh V. Panchawagh. University of
Colorado.
§   Patent No. 4,421,786, Dec. 1983, "Chemical Vapor Deposition Reactor for
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Silicon Epitaxial Process". Inventor: Roop L. Mahajan
§   Patent No. 4,187,974, Feb. 1980, "Condensation Soldering Facility", Inventor:
Roop L. Mahajan
§   “Heat Storage Systems for Non-Thermal Pulsed Electric Field Based Therapies”,
VTIP Invention Disclosure No: 12-118 filed in April 2012; Provisional Patent
filed in June 2012. Inventors: Roop L. Mahajan, Rafael V. Davalos and
Christopher B. Arena. Virginia Tech.
§   Patent Application, Serial Number 61/623,621 filed on 04/13/2012, “Melt-Blown
Nanolayer Fibers and Webs”, Inventors: Eugene Joseph, William Christopher
Rowland and Roop L. Mahajan. Virginia Tech.
§   Provisional Patent Application 61/178, 224; May 14, 2009; “A minimallyinvasive tool for locating, sampling and treating diseased cells and methods for its
use”. Inventors: Roop L. Mahajan, Ming Yi and N. Sriranganathan. Virginia
Tech.
§   Invention Disclosure, April 2009, “Spray Coatings of polymer derived SiCN
particles”, Inventors: Gurpreet Singh and Roop L. Mahajan. Virginia Tech.
§   Invention Disclosure, 2004, "A novel Micro-System platform to study
biomechanics of single cells". Inventors: D. Serrel, H. Panchawagh, D. Finch and
Roop L. Mahajan, U. of Colorado.
§   Invention Disclosure, 2004,"Integrated Electrical and thermal Conductivity
micromachined probe for biomedical applications". Inventors: H. Panchawagh,
M. Yi, Roop L. Mahajan and N. Goldberg. U of Colorado.
§   Invention Disclosure, 2004, "Double-Spiral Antenna for Hyperthermia Treatment
of Cancer". Inventors: H. Zhang, M. Yi and Roop L. Mahajan. U. of Colorado
§   Invention Disclosure, 2001,"Web Based Monitor for Innocent and Pathological
Murmurs", Inventor: S. Bhatikar and Roop L. Mahajan. University of Colorado.
§   Invention Disclosure, 1998, "Super- Efficient Finned Metal Foam Heat Sink",
Inventor: Roop L. Mahajan, University of Colorado.
§   Copyright: CU-ANN Software for Artificial Neural Network Modeling; 1996,
Owner: Roop L. Mahajan, U. of Colorado
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