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EDUCATION

Ph. D., Aerospace Engineering

Cornell University, Jan. 2013

Concentrations in Aerospace Engineering, Fluid Mechanics, and Mathematics

Dissertation: “Advances in Particle/Finite Volume Algorithms for Turbulent Reactive Flows
Advisor: Stephen B. Pope

M.S., Aerospace Engineering
Cornell University, Feb. 2010

B.S., Mechanical Engineering (summa cum laude)
Cornell University, Jan. 2007

RESEARCH EXPERIENCE
San Diego State University, Dept. of Aerospace Engineering
Assistant Professor, 2019-present

o | perform computational studies of plasma-coupled combustion processes. The research focus is on
understanding the early time interactions between plasma and neutral chemistry in laser-induced
breakdown ignition of a premixed reactant mixture. Additionally, | perform research in ignition
identification criteria during the radical induction period of a given flow.

University of Illinois at Urbana-Champaign, Coordinated Science Laboratory
Research Scientist, 2016-2019

Plasma-Coupled Turbulent Combustion Simulations

Principal Investigator: Jonathan B. Freund

e | perform computational studies on plasma-stabilized turbulent reactive flows. | contribute to the
development of a complex mesh, fourth-order multi-physics reacting flow solver. The research focus
is on identifying the essential physical mechanisms in the ignition of a hydrogen jet in air cross-flow.
A detailed chemical mechanism for hydrogen ignition is utilized, and uncertainty quantification of the
effect of different chemical kinetic rates on the ignition characteristics of the flame is performed.
Machine learning models are developed for the prediction of ignition at an early stage of the simulation.


mailto:ppopov@illinois.edu

UC - Irvine, Mechanical and Aerospace Engineering
Post-Doctoral Fellow, 2012-2016

Acoustic Instability in Liquid-Propellant Rocket Engines
Principal Investigator: William A. Sirignano

e | performed computational studies on the development and growth of acoustic instabilities in liquid-
propellant rocket engines. Stochastic computational algorithms were employed to account for the
randomness in the instability-generating disturbance. The project developed strategies for the
prevention of acoustic instabilities, via active and/or passive control — a number of strategies for
instability prevention were successfully identified. The computational algorithms used for this project
were developed in-house during the project’s initial stages — very good agreement between simulated
results and existing experimental measurements was achieved.

Cornell University, Mechanical and Aerospace Engineering
Graduate Research Assistant, 2007-2012

Particle/Finite Volume Algorithms for Turbulent Reactive Flows
Principal Investigator: Stephen B. Pope

o | performed computational studies on the basic physical mechanisms of turbulent reactive flows, with
special emphasis on turbulence-chemistry interactions. | developed original computational routines,
which were then integrated into an overall code. The work was done as part of a group project which
lead to the development of a highly-accurate particle/finite volume code. This code was then used to
perform simulations of laboratory flames and examine the fundamental mechanisms of turbulent
reactive flows. Very good agreement between simulated results and experiment was achieved.

TEACHING EXPERIENCE
San Diego State University, Aerospace Engineering
Assistant Professor, 2019-present

e I currently teach San Diego State University’s course on Rocket and Space propulsion
University of Illinois at Urbana-Champaign, Coordinated Science Laboratory
Undergraduate Research Advisor

« Iserve as the advisor for an undergraduate research project on the application of machine learning
(ML) to computational combustion. As part of this role, I have weekly meetings with my advisee,
provide him with data to train his models on, and suggest solutions to problems he may encounter.

UC - Irvine, Mechanical and Aerospace Engineering
Lecturer, 2014-2015

e | taught the Summer and Fall session offerings of Heat and Mass Transfer (ENGRMAE 120), and
the Spring session offering of Viscous and Compressible Flow (ENGRMAE 130B). Both are 4-
credit courses in the junior-level mechanical and aerospace engineering curriculum. The average



class size was 50 students. In addition to lecturing and the preparation of course materials,
responsibilities included the supervision of teaching assistants for the respective courses.

Graduate Student Co-Advisor, 2013-2016

e | served as co-advisor to a graduate student in the department of Mechanical and Aerospace
Engineering; the principal advisor was William Sirignano. Duties as co-advisor included guiding
the student through the successful implementation of numerical algorithms required for his
research, and assisting in the debugging stage of these algorithms.

Cornell University, Mechanical and Aerospace Engineering
Teaching Assistant, 2006-2009

e During my PhD program, and in my last semester as an undergraduate, | was a teaching assistant
for junior-level Fluid Dynamics and Heat Transfer courses, and a senior level Fluids and Heat
Transfer laboratory course. Duties included holding office hours, grading student work, and the
instruction and supervision of students during lab experiments.

GRANTS AND AWARDS

e AFOSR grant FA9550-12-1-0156 (for the period 2015-2018): co-authored the successful grant
continuation proposal

o Cornell Fluid Dynamics Seminar — Jayesh prize for outstanding presentation, 2011

e APSDFD Gallery of Fluid Motion Poster Award, 2016
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