
Postdoctoral research opportunity:
Multiphysics Control of Spray Formation and Dispersion

Figure 1: Multiphase flow control in the breakup and
spray regimes.

Liquid sprays play a key role in many environmen-
tal flows and engineering devices. Fuel sprays for
combustion systems represent arguably the most
impactful class of engineering sprays in our society
and are the focus of this MURI project. Our vision
for control of fuel atomization is to use multiphysics
actuation on both the topological changes of the liq-
uid stream that characterize formation of droplets
near the injector and the dispersion of droplets far-
ther downstream, as shown in the figure.

Fundamental research is needed to develop the
adjoint tools that are needed to perform simulation-
based optimal flow control of a liquid jet into a
gaseous environment using nozzle geometry mod-
ifications coupled with electrostatic and/or acoustic
control; develop a structural sensitivity-based model for control placement estimation; and expand dynamic
mode decomposition for reduced-order model development from experimental and simulation multiphase
flow data.

Applicant qualifications:
Applicants should hold a PhD in aerospace engineering, mechanical engineering, applied mathematics, or in
a related field. Experience with adjoint-based analysis, control and optimization methods is highly desired.
Additional expience using large-eddy simulation or direct numerical simulation to simulate multi- or single
phase turbulent flows is beneficial.

Available resources:
The successful applicant will have access to, and be expected to effectively use, petascale-class paral-
lel supercomputers operated by the National Science Foundation, including TACC’s Stampede (http://
portal.tacc.utexas.edu) and the Blue Waters system (https://bluewaters.ncsa.illinois.edu)
at the University of Illinois. In addition, the applicant will use local computing resources that include a
several hundred core research group computing cluster.

Duration, starting date and salary:
This is a multiyear MURI project supported by the Office of Naval Research that will begin in the second
half of 2016. A competitive salary will be set in accordance with University of Illinois policy. Appointments
will be for one year, with the possibility of renewal for additional years.

To apply:
Please e-mail applications in PDF format to bodony@illinois.edu. Applications should include a full
CV (including publications and details of graduate studies) and at least two references.

For more information, please contact:

Professor Daniel J. Bodony
Department of Aerospace Engineering
University of Illinois at Urbana-Champaign

http://acoustics.ae.illinois.edu

bodony@illinois.edu

(217) 244-3844
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