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Right: Using an advanced 
PID control strategy which 
incorporates feedforward 
control, we achieve better 
regulation of evaporator 
superheat than with a 
conventional PID controller.  
Better regulation of 
superheat is critical to the 
efficiency and safety of 
A/C&R systems.
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Above: An experimental air-conditioning and refrigeration 
(A/C&R) test stand is used to validate models and test our control 
and optimization algorithms.
Right: By optimizing the upper and lower bounds of a hysteretic 
on-off controller to minimize energy consumption, savings on the 
order of 5% are achieved.  The upper figure shows the on-off 
cycling pattern with fixed hysteresis bounds, and the lower figure 
shows the optimized on-off cycling pattern.

A/C & R Optimization and Control

Vapor Compression Systems

Electrohydrodynamic Jet Printing

Roll-to-Roll E-Jet System

E-jet printing is a technique that uses electric fields 
to deliver an ink to a substrate for high resolution 
(<1µm) patterning applications.  The advantages of 
the E-jet process are the rapid fabrication of fine 
structures with feature sizes down to 100nm 
combined with a range of material inks that can be 
used.  Advancements in sensing and control of E-jet 
printing are being pursued because of its potential 
to fabricate high-resolution patterned devices in 
flexible electronics as well as biological applications 
such as protein arrays and biosensors.  Ongoing 
work to develop a roll-to-roll system for E-jet 
printing will increase throughput, decrease costs, 
and enable printing on flexible substrates.

Desktop E-Jet Printer with Multisyringe

Roll-to-Roll Manufacturing
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ARG is home to several energy system and
manufacturing experimental platforms. New
experimental systems are developed frequently
and students have access to many platforms
within the lab and the school of engineering.
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Thermal/Electrical Power Systems

MATLAB/Simulink is used extensively to develop
and test controllers prior to implementation on
hardware.

ARG has developed many toolsets over the years,
several of which are actively used in industry.
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Theory is central to the development of novel control techniques,
and the Alleyne Research Group (ARG) utilizes various forms of
control theory to advance control in many different fields.

The newest experimental system seeks to
emulate the interaction between thermal and
electrical systems of an aircraft.

Electrohydrodynamic Jet Printing

Roll-to-Roll E-Jet System

E-jet printing is a technique that uses electric fields 
to deliver an ink to a substrate for high resolution 
(<1µm) patterning applications.  The advantages of 
the E-jet process are the rapid fabrication of fine 
structures with feature sizes down to 100nm 
combined with a range of material inks that can be 
used.  Advancements in sensing and control of E-jet 
printing are being pursued because of its potential 
to fabricate high-resolution patterned devices in 
flexible electronics as well as biological applications 
such as protein arrays and biosensors.  Ongoing 
work to develop a roll-to-roll system for E-jet 
printing will increase throughput, decrease costs, 
and enable printing on flexible substrates.

Desktop E-Jet Printer with Multisyringe

Precision Motion Control

The Alleyne Research Group (ARG) works at the intersection of theoretical control,
dynamic modeling and simulation, and hardware-based experimental validation by
applying a wide variety of control techniques to solve important societal problems.

How does it work? 
Why does it work? 

Will it always work?

How good is our model?

How does the system behave? 
How can we make the system 
behave better?

How does it work on a 
real system?


