ENG ME/MS 527 Transport Phenomena

Catalog Data:

ENG ME/MS 527 Transport Phenomena Prereq: ENG EK304. Introduction to
momentum, heat and mass transport phenomena occurring in various processes. Whereas
transport phenomena underlie many processes in engineering, agriculture, meteorology,
physiology, biology, analytical chemistry, materials science, pharmacy and other areas, they
are key to specific applications in diverse areas such as materials processing, green
manufacturing of primary materials, biological membranes, fuel cell engineering, synthesis of
clean fuels. This course covers three closely related transport phenomena: momentum
transfer (fluid flow), energy transfer (heat flow) and mass transfer (diffusion). The
mathematical underpinnings of all three transport phenomena are closely related and the
differential equations governing them are frequently quite similar. Since in many situations
the three transport phenomena occur together, they are presented and studied together in this
course.

Course Schedule: 4 lecture hours/week
Status in the Curriculum: Elective

Textbooks:
Transport Phenomena by Bird, Stewart, and Lightfoot, Revised Second Edition, Wiley, 2007

References:
S. Kou, Transport Phenomena in Materials Processing, John Wiley and Sons, New York (1996)

Coordinator: Srikanth Gopalan, Associate Professor of Mechanical Engineering

Prerequisites by topic:

1. An understanding of engineering thermodynamics as taught in EK 304.

Goals:

This is designed to provide graduate students and senior undergraduates an introduction to
transport phenomena and its applications in various fields such as materials science,
electrochemistry, mechanical engineering, chemicals processing and bioengineering.

Computer Usage:

This course uses symbolic manipulation software such as MAPLE, MATHEMATCA or
MATLAB in a few assignments.

Course Learning Outcomes:



As an outcome of completing this course, students will:

1. Gain a fundamental understanding of the principles of momentum, heat and mass
transport.
1l. Be able to formulate with boundary and initial conditions and solve differential equations

pertaining to momentum, heat and mass transport in various situations encountered in
materials science, electrochemistry, mechanical engineering, chemicals processing and
bioengineering.

iii.  Be able to understand present in a seminar a topic of current research interest in transport
phenomena to an audience of peers.
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Topics:

1. Transport by molecular motion - viscosity and stress tensor, thermal conductivity and heat flux
vector, diffusivity and the mass flux vectors

. One dimensional transport - shell balance, velocity, temperature, and concentration distributions

. Equations of change

. Momentum, energy, and mass transport with two independent variables.

. Transport in turbulent flow

. Transport across phase boundaries -friction factors and empirical correlations, heat and mass
transfer coefficients
7. Introduction to irreversible thermodynamics
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Contribution of Course to Meeting the Professional Component:
Engineering topics: 50% Math: 50%

Status of Continuous Improvement Review of this Course:
Date Last Reviewed: Not reviewed in 2009-2010

Prepared by: Srikanth Gopalan Date: 9/7/2010



Grading

50% - Two midterms
35% - Final
15% - Term Paper



