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Current Events Shape Optimization of Peristaltic Pumping
Lecturesw
Events Archive ¥ Shawn W. Walker, New York University

Research Scientist, Courant Institute of Mathematical Sciences

Johnston Hall 338
January 21, 2010 - 02:00 pm

Abstract:

Transport is a fundamental aspect of biology and peristaltic pumping is a fundamental mechanism to accomplish this; it is also important
in many industrial processes. We present a variational method for optimizing peristaltic pumping in a two dimensional periodic channel
with moving walls to pump fluid. No a priori assumption is made on the wall motion, except that the shape is static in a moving wave
frame. Thus, we pose an infinite dimensional optimization problem and solve it with finite elements. Sensitivities of the cost and
constraints are computed variationally via shape differential calculus and $L"2$-type projections are used to compute quantities such as
curvature and boundary stresses. Our Optimization method falls under the category of sequential quadratic programming (SQP)
methods. As a result, we find optimized shapes that are not obvious and have not been previously reported in the peristaltic pumping
literature. Specifically, we see highly asymmetric wave shapes that are far from being sine waves. Many examples are shown for a range
of fluxes and Reynolds numbers up to Re=500 which illustrate the capabilities of our method.

Speaker's Bio:

Shawn W. Walker is a postdoctoral researcher and instructor at New York University's Courant Institute of Mathematical Sciences. He
earned his PhD in aerospace engineering and an MSc in applied mathematics and scientific computing from the University of Maryland
in 2007 and also holds an MSc in engineering and applied science from Yale University and a BSc in electrical engineering from Virginia
Polytechnic Institute & State University. His research interests include finite element methods and PDEs, free boundary problems, shape
optimization, and fluid-structure interaction and control. http://www.cims.nyu.edu/~walker/

Refreshments will be served.
This lecture has a reception.
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