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The young boy’s nimble hands turn his model airplane over and over as he examines carefully every detail of the small 
aircraft, seeking to discover the secrets of lift: the solid wing, the fl uid air, the energy exchanged. He built the propeller 
driven model, saw the plane fl y, and learned some things about how the plane fl ies, but could not see why. As his fi nger 
traces the curved wing, the “Whys?” given in books raise questions in his mind. From this moment forward, “Why?” would 
be the dominant mover in the career of Amitabh Narain, driving him to discover the reason underlying the empirical. It 
has guided him on a lifelong journey to uncover the fundamental, invisible interaction of fl uids, surfaces, and energy.  

Dr. Amitabh Narain is at the top of the fl uid mechanics fi eld.  
His groundbreaking research in two-phase fl ow systems is 
supported by grants from the National Science Foundation 
and NASA, and has paved the way for related research 
projects.  Naturally inquisitive, he expresses delight in 
“meaningful, unexplored questions” and in the theoretical 
and fundamental approaches to fl uid dynamics and heat 
transfer. He states, “I fi nd it personally satisfying when I am 
able to see the entire process, from the question that sparks 
the research to the end application.”  

Narain is an American Society of Mechanical Engineers 
Fellow and has a record of leadership in the organization.  
He has organized several successful international symposia 
for ASME’s International Mechanical Engineering Congress 
and Exposition conferences, served as a chair of the ASME 
AMD’s technical committee on fl uid mechanics, and actively 
participates as a member of three technical committees: viz. 
Theory and Fundamentals (K-8) Committee of the Heat 
Transfer Division, Multi-Phase Flow Committee of the Fluids 
Engineering Division, and Fluid Mechanics Committee of 
the Applied Mechanics Division.

Narain grew up in northeastern India in the small town 
of Ranchi and completed his undergraduate degree in 

Aerospace Engineering at the Indian Institute of Technology 
(IIT) in Kharagpur.  The IITs are India’s premier engineering 
schools, and Narain earned a silver medal for being at the top 
of his class for each of the fi ve years of his degree program. 
Upon graduation, he accepted an offer from the University of 
Minnesota, where he earned his MS and PhD in Aerospace 
Engineering and Mechanics, working on the fundamental 
theoretical behavior of non-Newtonian and Newtonian fl uids.  
In 1983, he came to Michigan Tech to join the ME-EM faculty.

Two-Phase Flow Research
At Michigan Tech, Narain’s main research efforts have 
centered on the investigation of phase-change fl ows and 
the development of an interface tracking code for two-
phase fl ows.  He has experimentally and computationally 
investigated methods to achieve controlled steady states in 
systems where the fl ows are typically subject to erratic and/or 
oscillatory behavior.  He explains, “The main concern is how 
to introduce a condenser into a system, reach a steady state, 
and keep the system in that mode of operation.  We found out 
that you can’t have an uncontrolled condenser and arrive at 
steady state because, unlike in single phase systems, fl uids 
in the condenser ‘listen’ both upstream and downstream.”  
This two-directional “listening” results in extreme sensitivity 
to boundary conditions and associated instabilities. The 
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instabilities are more severe when the condenser is in zero 
gravity (NASA project).
 
Undaunted, Narain developed a way to isolate the condenser 
from “noise” in the upstream and downstream flows and to 
create an active control for the inlet and exit conditions to 
achieve steady state.  He and his research team have proposed 
a technology to achieve steady state and to identify the range 
of operations for any given heat flow.  The research has led to 
the development of a state-of-the-art experimental laboratory 
and a direct computational simulation tool.  Narain adds, “We 
believe we are the first to establish, both theoretically and 
experimentally, new exit condition categories for condensing 
flows within which one must identify the better known sub-
categories of different flow regimes.”  A recent journal article 
on the experimental support of simulation results has received 
nearly unanimous support from the reviewers and is in press 
for publication.

Developing Measurement Technologies
Equally satisfying, says Narain, was the development of a 
solution to a problem that stemmed from his two-phase flow 
research.  In order to make accurate simulation predictions, it 
was necessary to make instantaneous thickness measurements 
of the liquid on the condensing surface without disturbing 
the flow.  Faced with unsuitability of available instruments 
designed for this purpose, Narain invented a non-intrusive 
fiber-optic sensor that uses light beams and fluorescence to 
measure real-time thickness of a suitably doped dynamic liquid 
film.  He and his students overcame obstacles of noise and 
signal processing, and submitted the invention report to NASA 
in September of 2006.  Narain expresses gratitude for the 
generosity and support of leaders in other fields, saying, “Many 
professionals donated their time to guide us—and because we 

were trying to invent something in a field that is not our own, 
that help was indispensable.”  Michigan Tech, after informing 
NSF and NASA, is proceeding with the patenting process for 
this invention.  

Funding for the fiber-optic sensor and the two-phase flow 
project has reached $1,000,000 and includes a recent grant from 
NASA to extend the research until 2009.  In the future, Narain 
expects to lead development of a more general purpose version 
of his interface tracking code for use in other applications.  In 
the meantime, industry interest in Narain’s work is emerging; 
in early 2006, he acted as a consultant for Proctor & Gamble, 
modifying his code to predict temperature variations inside 
chemical films and gels that were moving on a conveyor and 
whose top surfaces were exposed to condensing steam.  Dr. 
Narain has also successfully completed several other industry 
projects for Fernstrum Corp., EMP, Inc., General Motors, and 
Proctor and Gamble that involved fluid flow and heat transfer 
simulations for applications of interest to the sponsors.

As his research progresses, Narain continues to be active in the 
Michigan Tech community.  He teaches Fluid Mechanics and 
Heat Transfer, and advises both graduate and undergraduate 
students.  Narain challenges his students as he challenges 
himself, encouraging them to approach their understanding 
with a good mix of “How?” and “Why?”  He cautions, “Always 
question what you know, and keep a sense of humility about the 
knowledge you think you have.”  

With vapor moving from left to right, the streamline patterns and the 

interface locations are shown in the vicinity of the bottom condensing 

surface in a horizontal channel condenser. For different exit conditions, 

the results indicate different fluid physics and steady states. Simulations 

assist in assessing a condenser’s performance in a thermal system. The 

background contours indicate velocity magnitude (red for the fast vapor 

at the inlet and blue for the slowest liquid on the condensing surface).
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