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Our goals are to:
Å Conduct research that benefits our industry members

Å Bring together university and industry researchers to conduct basic 
and applied research on wind energy

Å Combine state-of-the-art capabilities and knowledge to execute 
projects relevant to industry partners

Å Train students in the advanced technologies that are important to 
industry partners and  to have a pipeline of state-of-the-art talent 
flowing from academia to industry

Å Foster a community for networking, interactions, andcollaboration

Å Help to make wind energy widespread by lowering the LCOE: 
through increases in performance, improved reliability, material 
components, and modeling capabilities, as well as reduced 
capital/operating expenditures of wind turbine systems.



General info

Å Established in 2014
ï Completing NSF I/UCRC Phase I in 2019

ï Planning NSF I/UCRC Phase II for 2019 - 2024

ÅMajor Annual Meetings/Events
ï June Industrial Advisory Board (IAB) Meeting (typically in Massachusetts)

ï January IAB Meeting (typically in Texas)

ï September WindSTAR Day (online webinars for final project presentations)

Å Research projects 
ï Project year ςSeptember 1 through August 31 (typically 1-year duration) 

ï To Date, the Center has completed 22 research projects

ï Center has 9 additional research projects underway

www.uml.edu/WindSTAR



I/UCRC program

Wind farm owners and 
operators

Turbine, blade and 
tower manufacturers
Material suppliers
Condition monitoring & 
control electronics 
manufacturers
Actuator technology 
developers
Advocacy organizations

Participation

WindSTARsites



Center Leadership
Directors:

Center Director:

Christopher Niezrecki, Ph.D.

University of Massachusetts Lowell

Site Director:

Mario Rotea, Ph.D.

University of Texas at Dallas

Assistant Director for 

Operations:

Patrick Drane

University of Massachusetts 

Lowell

IAB Chairs:

IAB Chair:

Nicholas Althoff

GE - Senior Engr. Manager, Wind 

Advanced Technologies

Operations:

IAB Co-Chair:

Neal Fine

Aquanis- CEO

IAB Past Chairs:
Stephen C. Nolet (2014-15) 

TPI Composites, Inc.

Justin Johnson (2015-16)

EDP Renewables

Stephen Johnson (2016-17)

GE Renewable Energy

Ben Rice (2017-18)

Pattern Operators



Together 35+ faculty bring 
tremendous expertise to the 
Center:

Å Composites, Mechanics, and 
Materials (8)

Å Control Systems & Optimization (5)

Å Fluid Mechanics (6)

Å Geotechnical Engineering (3)

Å Software Engineering (1)

Å Structural Health Monitoring, 
Vibration, Acoustics, and 
Inspection (6)

Å Other Engineering and Business (6)

Resources

Å Leverage of the resources of two public 
research universities
ï UMass Lowell focuses on projects that 

advance the materials, manufacturing, 
reliability, testing, modelingand monitoring
of turbines as well as energy storageand 
transmission.

ï UT Dallas focuses on high-fidelity simulations
of wind power systems and components, 
LiDAR measurements and analysisof wind 
fields for diagnostics and model validation, 
Boundary layer and subsonic wind tunnel 
testing, control system designfor wind 
turbines and farms, large rotor design, grid 
integration and energy storage.



Å Structural Dynamics and Acoustics Systems Laboratory (UML)
Å Advanced Composites Materials and Textile Research Laboratory (UML)
Å Control Systems Laboratory (UTD)
Å Test Bed for Dynamic Visualization of Wind Farms (UTD)
Å Access to the NREL/MassCEC- Wind Technology Testing Center
Å Wind, Fluids, and eXperiments(WindFLuX) Lab(UTD)
Å Boundary Layer and Subsonic (BLAST) Wind Tunnel (UTD)
Å High-Performance Computing Centers (UTD & UML)
Å Other:
Å Renewable Energy and Vehicular Technology Laboratory (UTD)
Å Security Analysis and Information Assurance Lab (UTD)
Å Renewable Energy Laboratory (UML)
Å Wet Chemistry Laboratory (UML)
Å Thermal Analysis Laboratory (UML)
Å Materials Characterization Laboratory (UML)
Å Processing Laboratories (UML)
Å Composites Engineering Research Laboratory (MCA) 

Facilities and Laboratories



LiDAR Trailer
ÅмпΩΣ ŜȄǘǊŀ-height trailer providing safe 

transport and storage of LiDAR 
instrument and associated gear

ÅCarry 4KW power generation capability, 
tools, support equipment

Mobile Research Van
ÅDodge RAM 2500 PromasterCargo 

commercial van
ÅLong wheelbase, extra height interior
ÅSet up for towing, e.g., LiDAR trailer

UTD Mobile Research Facility



UTD BLAST Wind Tunnel



Research Thrust Areas

Composites and Blade Manufacturing
ωDesign and methods

ωNext generation materials

Structural Health Monitoring and NDI
ωDamage detection and prognosis

ωLife cycle management

Wind Plant Modeling and Measurements
ωSimulation of  power production, power fluctuations and loads

ωLiDARfor performance diagnostic and model validation

Control Systems Wind Turbines and Wind Plants
ωOptimization of energy capture and load mitigation

ωWake management

Energy Storage and Grid Integration
ωSolutions for more reliable, dispatchable and grid-friendly wind 

energy systems 

Foundation and Towers
ωModeling and costing for higher towers

ωImproved ground/soil assessment

6 Projects 
10 faculty members
8 graduate students
2 undergraduates

2 Projects 
5 faculty 
4 graduate students

1 Projects 
1 faculty 
4 undergrad students

Snapshot of projects 
completed in 2018:



Major Outcomes
Å22 Final Project Reports and Presentations to our Members

Å5 Software

Å1 Patent Filing

Å3 Hardware Developments

Å9 Journal Publications

Å2 Masters Theses

Å3 Doctoral Dissertations

Å21 Conference Publications

Å IACMI Project Funding

ÅARPA-E ς$3.5M Funding
Photo of the deployment of the UT Dallas 
mobile LiDAR station on the cover of Wind 
Energy, Vol 20, Issue 11, Nov 2017.



Wind Farm Model - LiDAR data
Objective: Develop a reduced order model to predict 
wind turbine wakes and power capture 
Å Characterization of wind farm performance through 

SCADA, meteorological and LiDAR data
Å Probing wind turbine wakes through LiDAR 

measurements for different atmospheric conditions 
and turbine settings

Å Capability to predict power production from individual 
wind turbines, wake interactions and turbine power 
capture with low computational costs.

PI: G. Valerio Iungo

Valerio.iungo@utdallas.edu

LiDAR Measurements

UTD mobile 
LiDAR station

mailto:Scott_Stapleton@uml.edu

