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Ph.D. Student & Research Intern Opportunities — Suh Lab at UIC

The Suh Lab at the University of Illinois Chicago (UIC) is launching a new research program
focused on intelligent multiphase systems, advanced visualization techniques, clean energy,
and Al-driven thermal-fluid research. The lab will combine experimental multiphase heat
transfer research with modern data-driven tools to address challenges in energy efficiency, thermal
management, and interfacial physics.

Two fully funded Ph.D. positions are available for highly motivated students interested in working
at the intersection of:

» Thermal sciences
* Multiphase flow (boiling, condensation, etc.)
* Computer vision and machine learning

Candidate Profile
Candidates with the following backgrounds are encouraged to apply:

1. Experimental researchers with hands-on experience in pool boiling, flow boiling, or
condensation. Prior work involving high-speed imaging, interfacial tracking, or thermal
diagnostics is preferred.

2. Al-oriented researchers with strong backgrounds in computer vision and deep learning,
ideally from mechanical engineering or related fields. Candidates from other disciplines are
welcome if they can complete Ph.D. coursework within UIC’s Mechanical and Industrial
Engineering (MIE) department.

Both candidates should be proficient in Python and MATLAB, and possess a solid foundation or
strong interest in machine learning applied to physical systems.

Research Projects
Selected students will engage in the following research thrusts:

Project 1: Data-Driven Multiphase Dynamics Analysis
e Develop deep learning-based computer vision tools to autonomously extract nucleation site
information from high-speed experimental videos.
o Use extracted statistics to support multi-physical modeling of phase-change processes,
targeting enhanced boiling and condensation efficiency.

Project 2: Real-Time Dynamic Vision using Neuromorphic Event Cameras
e Implement neuromorphic (event-based) cameras to capture and analyze nucleation
dynamics with ultra-low latency.
e Develop real-time data processing pipelines and control algorithms to enable adaptive
thermal system operation.

Project 3: Video-to-Durability
e Extract failure-pathway fingerprints from chamber-test videos by quantifying droplet
dynamics and other surface behaviors with computer vision + scientific ML.
o Build a standardized, predictive framework that maps localized vs. uniform vs. hybrid vs.
catastrophic pathways to actionable design, qualification, and maintenance decisions.

These projects offer opportunities to contribute to both experimental and computational
advancements in energy systems, electronics cooling, and smart thermal-fluid devices.



