
2021 Palmetto Academy Sites: 
 
Dr. Qiushi Chen, Clemson, Investigating the Mechanism of Tool-Regolith Interaction for In Situ 
Characterization of Lunar Regolith 
NASA’s Artemis program aims to land the first woman and next men on the Moon by 2024. 
A key component of NASA’s Lunar exploration programs is to develop efficient tools for 
automated drilling, sampling, and in situ resource characterization and utilization. This Palmetto 
project aims to investigate the mechanism of tool-regolith interaction for the purpose of in situ 
characterization of Lunar regolith engineering properties. 
 
 
Dr. Kaelyn Leake, The Citadel, Novel Modified Layer-by-Layer Ionic Self-Assembly for 3D control 
Advances in nano-scale fabrication techniques can lead to an increase in device design choices 
and functionalities for scientists and engineers to address challenges associated with space 
travel. Such advances in nanotechnology may lead to new approaches for sensors and 
instruments, for example, which are critical to the mission of NASA. We will partner with the 
student researcher to further develop the layer-by-layer nanofabrication technique by 
investigating our novel laser-based approach for adding three-dimensional control of structure 
for the process. 3D control would increase the array of possible applications including as 
waveguide-based sensors. 
 
 
Dr. Ana Orisan, CofC, Universality laws in pure fluids and critical point experiments under density 
gradient 
Space missions require reliable and efficient propellant management systems rooted in a more 
detailed understanding of thermophysical properties of liquid hydrogen and liquid oxygen (LHLO) near 
the critical point in microgravity. This project aims to investigate the universal power laws that govern 
the dynamics of LHLO near criticality under mimicked microgravity conditions. Our French collaborators 
who designed the HYdrogen DEvice Levitation (HYLDE) facility at the Commissariat à l’Energie Atomique 
(CEA)-Grenoble in France will provide us with experimental data regarding turbidity near the critical 
point. The HYLDE device uses magnetic levitation to compensate for Earth’s gravity. 
 
 
Dr. Sorinel Oprisan, CofC, Altered time perception under stress. The role of (micro)gravity stressor in 
time perception 
The perception of durations is essential for survival and adaptation and is critical for fundamental 
cognitive processes like decision making, rate calculation, and planning of actions. Environmental 
stressors, such as (micro)gravity, modify the sensorimotor feedback loops and alter the brain spatial and 
temporal perception. Our goal is to incorporate in a realistic neurobiologically neural network of 
hippocampus recent advances on the cellular-level effect of microgravity. 
 
Dr. Sudeep Popat, Clemson, Stabilization of yellow water using electro-synthesized hydrogen peroxide 
for subsequent nitrogen recovery 
Water recycling, and thus wastewater treatment, and food production, are amongst the key 
functions of life support systems (LSS) for space missions. Through this Palmetto Academy 
project, we seek to bridge the barrier between these two functions by recovering resources from 
wastewater to divert towards food production. We will develop electro-synthesized hydrogen 
peroxide-based yellow water stabilization as an LSS technology that allows stabilization of urea 



for subsequent recovery and use as a fertilizer to grow food. Peroxide can be produced on gasdiffusion 
cathodes in electrochemical cells at concentrations up to 1%. Such concentrations 
have been shown to inactivate the urease enzyme found in yellow water, thus preventing its 
activity and resulting hydrolysis of urea. The Palmetto Academy students assigned to this 
project will design and construct three electrochemical cells, performed experiments with 
synthetic yellow water to characterize system performances, and perform an energy analysis for 
the system. 
 
Dr. Laura Redmond, Clemson, TERRA-BOTS: Tiny Elastic Reshaping Robotic Architectures -Built for 
Optimized, Task-Specific Solutions 
Lightweight, origami-inspired rigid-flex printed circuit board (PCB) robots are poised to take 
advantage of the increased cadence of commercial space flight opportunities. With such a wide 
variety of potential science missions and environments, the TERRA-BOTS (Tiny Elastic 
Reshaping Robotic Architectures -Built for Optimized, Task-Specific Solutions) Palmetto 
Academy will focus on designing TERRA-BOTS for a specific environment and science task over the 
course of a summer, using engineering fundamentals and system-level thinking to quickly prove out the 
feasibility of the design. Students will leverage classical hand calculations, computer simulation, 
optimization, and 3D printing for prototyping and iterating on their design. Students will be encouraged 
to rapidly iterate on their designs over the course of the summer through a series of design reviews 
facilitated by Dr. Redmond, Dr. Turner, and reviewers from NASA JPL. 
 
Dr. Ya-Ping Sun, Clemson, Student Participation in Developing Nanomaterials-Derived Technologies 
for Space Applications 
Thermal management is a critical issue in current and future space missions; 
Light-weight materials of high thermal conductivity are required for the thermal management systems 
(TMS) in space; 
Polymeric composite materials with nano-fillers of high thermal conductivity represent an excellent 
solution in addressing the thermal management issues; 
Two-dimensional nanomaterials, nano-thin boron nitride sheets in particular, are ideal fillers in the 
desired light-weight composite materials for TMS in space. 


