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LETTER FROM THE DEPARTMENT HEAD

LET TER FROM THE DIREC TOR

Greetings alumni, colleagues and friends:
2020 was a challenging year. Nonetheless,
the Wind Energy Center was highly
successful in research and education while
maintaining our position as the preeminent
wind energy academic program in the
United States.
Our faculty received funding from sources
such as the National Science Foundation,
Department of Energy, and Massachusetts Clean Energy Center, bringing the
total external funding to $8.3 million over the past two years. Faculty have
published in top journals including Science, Nature Energy, and Wind Energy.
Among our many new grants, Professor Matthew Lackner and co-PI’s
Professors Golban Zakeri and Erin Baker have been awarded a $2.7 million
grant from the NSF Research Traineeship (NRT) program and a $3.6 million
grant from the NSF Growing Convergence Research program for their work
on enhancing resiliency and increasing equity in the transition to a
sustainable energy future.
We continue to teach an interdisciplinary range of undergraduate and
graduate classes focused on wind energy, including Wind Energy Systems
Engineering; Wind Turbine Design; Ocean Renewable Energy; Ocean and
Coastal Waves; Modeling Wind Turbines with the FAST code; Wind Energy
Environmental Impacts, Siting, Permitting; and Wind Energy Project
economics, Deployment, Business. Many of these classes are now available
online.
The WEC has a thriving cohort of 22 graduate students pursuing their PhDs
and Masters degrees on a range of wind energy topics. Our Wind Energy
Fellows program brings these students together for an exciting seminar
series (page 6).
Looking to 2021 and beyond, we are optimistic that the WEC will continue to
grow and thrive. The recent announcement by the Biden administration set
an ambitious goal of 30 GWs of offshore wind development this decade. We
look forward to contributing to this effort through cutting edge research and
educating the next generation of engineers and scientists who will work in
the wind industry,
Please read more about the Wind Energy Center’s recent successes in the
following pages. We thank all of you for your interest in the Wind Energy
Center at UMass Amherst and welcome your feedback.
Sincerely,
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WEC AT A GLANCE
Number of Faculty: 12
Departments: 4
Graduate Students: 22
Wind Energy Courses Taught: 6
Grants Funded (Last 2 years): 15
Total Funding (last 2 years): $8.3 million
Sources of Funding: National Science
Foundation, Department of Energy,
Bureau of Ocean Management,
Massachusetts Clean Energy Center
Journal Papers (last 2 years): 43
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https://www.umass.edu/windenergy/

James Manwell

HIGHLIGHTS
Jim Manwell co-author on paper in Science on the Grand
Challenges in the Science of Wind Energy
Dr. Manwell’s function in the article was to serve as the primary author of
the offshore portions of the section subtitled “Second grand challenge:
aerodynamics, structural dynamics, and offshore wind hydrodynamics of
enlarged wind turbines.” As Manwell and his co-authors explained in the
article, an operating wind turbine might appear to be very still except for
the rotation of the blades, yet the entire system is constantly in motion
because of forces and moments exerted in all directions.
According to the authors, numerical wind turbine simulation capabilities that incorporate up-to-date
knowledge of wind turbine physics (including coupling aerodynamics, structural dynamics, controls
engineering, and even hydrodynamics for offshore applications) have empowered the wind industry
to design machines that produce efficient power for many years.

Erin Baker co-authors paper in Nature Energy on future offshore
wind costs
Wind energy experts, in a study by researchers at Lawrence Berkeley National
Laboratory along with Erin Baker of the University of Massachusetts Amherst,
predict significant reductions in the cost of wind energy by 2050, according to
new research published recently in the journal Nature Energy.
Baker and the Berkeley Lab surveyed the world’s foremost wind energy experts, who said that
technological and commercial advancements are expected to drive down costs significantly. They
predict wind energy costs will decrease 17 to 35 percent by 2035 and 37 to 49 percent by 2050, under
a median or ‘best guess’ scenario. The experts anticipate that these reductions will be driven by
bigger and more efficient turbines, lower capital and operating costs, and other advancements will
create cost reductions in wind energy production.

Sanjay Arwade and Don Degroot win NSF award on offshore
floating wind turbine anchors
Professors Sanjay Arwade and Don Degroot in Civil and Environmental
engineering received a $317,732 grant from the National Science Foundation’s
Grant Opportunities for Academic Liaison with Industry (GOALI) program in
collaboration with Texas A&M, UC Davis and UMass Dartmouth.
The project involves research to develop models for loading placed on
multiline ring anchors subjected to wind, waves and other forces as part of an
offshore wind development. A Multiline Ring Anchor (MRA) is a ring-shaped
anchor designed to be deeply embedded in offshore soils for the purpose of
anchoring multiple floating platforms.
https://www.umass.edu/windenergy/

HIGHLIGHTS AND NEW ADDITIONS
Offshore Wind Turbines and Hurricane Loads
A team led by Profs. Sanjay Arwade and Matt Lackner and graduate students Amber Kapoor
and Slimane Ouakka, in collaboration with Prof. Julie Lundquist of Colorado and Andy Myers
of Northeastern, have published a paper “Hurricane eyewall winds and structural response
of wind turbines” that evaluates in detail, and for the first time, the load implications of
meso-scale features of hurricane wind fields for wind turbines and support structures. Some
key findings are that wind veer and direction change may substantially increase structural
loads and demands. The paper is published in Wind Energy Science and is available, openaccess at the following DOI: https://doi.org/10.5194/wes-5-89-2020

Dr. Zach Westgate joins UMass Civil Engineering and the WEC
Dr. Zack Westgate will join the WEC faculty in the fall of 2021 as an
Associate Professor of Civil Engineering, specializing in offshore
geotechnics. Prof. Westgate is a Civil Engineering graduate (BS and MS) of
UMass Amherst and completed his PhD at the University of Western
Australia. He has more than a decade of experience in offshore
geotechnics for a variety of applications including renewable energy and
has worked at Arup Energy, Advanced Geomechanics, Fugro and the
Norwegian Geotechnical Institute. Prof. Westgate will contribute greatly
to the teaching and research missions of the WEC.

Welcoming New Graduate Students
The WEC welcomes Katherine Coughlan and Doron Rose to the
graduate program. Both will be working on NSF and NOWRDC
projects related to mooring systems for floating offshore wind.
Katherine joins us from the Naval Surface Warfare Center
Carderock Division, where she worked after graduating from the
Florida Institute of Technology with a degree in Ocean
Engineering and a minor in sustainability. When not running
FAST, she likes to go on actual runs and participate in activities
that are hindered by the wind, such as rowing, road biking, and
longboarding. Doron most recently worked as a product
development engineer for Assa Abloy in New Haven and
graduated from Yale with a degree in Mechanical Engineering.
He loves to swim, and this summer, he plans to go out to see the
Block Island Wind Farm… in a boat, that is. They are being
advised by Profs. Sanjay Arwade and Don DeGroot from Civil
Engineering and Krish Sharman and Matt Lackner from
Mechanical. We welcome them both to the WEC team.

https://www.umass.edu/windenergy/

E L E VAT E

WEC Faculty Lackner, Baker, and Zakeri Lead a New
NSF-funded program on the Energy Transition
A new program at UMass Amherst has been awarded two grants totaling
$6.3 million from the National Science Foundation (NSF) to ensure that
the transformation of the electric grid is both sustainable and benefits all
members of society equitably, an aspect of energy transition not often
considered in policymaking or public discourse.
UMass Amherst has cutting-edge research experts in energy technology
and climate science, as well as world-renowned scholars in equity and
social justice, but these groups have rarely had a chance to collaborate.
The new interdisciplinary program, Elevating Equity Values in the
Transition of the Energy system (ELEVATE), brings these groups together to
solve important technical and public policy challenges that emerge as
nations shift to green energy. “This award provides a really exciting opportunity for UMass faculty and
graduate students from across the campus to jointly solve critical energy transition challenges,” said
principal investigator Matthew Lackner, professor of mechanical engineering and associate director of
the UMass Wind Energy Center. “We will create technological and policy solutions to reimagine the
electricity sector in a way that is both equitable in its impacts on society and resilient to uncertainty in
future climate trends and energy demands.”
With the price of wind and solar-generated electricity falling rapidly, and momentum gathering behind
climate change mitigation and green infrastructure, it seems like a future that runs on clean electricity is
just on the horizon. The COVID-19 crisis has also created enormous economic challenges, and some
nations are proposing massive stimulus efforts with a focus on green energy. However, developing the
technology and reducing cost is only part of the solution. Many people are struggling to pay their energy
bills, especially socially and economically disadvantaged people who were already burdened with high
energy costs. The strong integration of social equity into research and training will help to ensure that
new investment in green technology and infrastructure benefits all members of society.
“There are difficult questions that arise from a transformation of the electrical grid from centralized
electricity production to a decentralized model with renewables and battery storage,” says Christine
Crago, associate professor of resource economics and one of the co-researchers. “Who will own and
control new electricity generation and storage assets? How will electricity prices change? How can
electricity markets be designed to improve equity in its various dimensions?”
The energy transition will occur as the global climate continues to change, which will profoundly impact
the energy system in terms of both demand and production. “To date, energy planning practices have
mainly relied on past experiences or assumed static environmental conditions, but these approaches
are expected to become increasingly inadequate as climate change progresses,” says climate scientist
Rob DeConto, co-director of the UMass School of Earth and Sustainability.

2020-2021 SEMINARS
Wind Energy Fellows Seminars
The Wind Energy Fellows program and the WindU program host a seminar series on topics related to
wind energy and energy transition. In 2020-2021, we have had a range of outstanding talks from
external and internal speakers.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

“The New England for Offshore Wind Coalition: The Policies (and Politics) Driving the New England
States to Achieve the Potential of Responsibly-developed Offshore Wind.” Elizabeth Henry,
President, Environmental League of Massachusetts
“Marine Energy Harvesting for the Blue Economy: From Ocean Wave to Offshore Wind.” Lei Zuo,
Robert E. Hord Jr. Professor of Mechanical Engineering; Director, Energy Harvesting and
Mechatronics Research Lab, VATech
“The Implications of City, State, and Business Climate Leadership in the United States.” Leon Clarke,
Research Director, Center for Global Sustainability and Research Professor, School of Public Policy
University of Maryland
“A Case for Carbon Dioxide Removal from Air.” Jennifer Wilcox, Presidential Distinguished Professor
of Chemical Engineering and Energy Policy, Department of Chemical and Biomolecular Engineering,
University of Pennsylvania
“Energy Storage in our Decarbonizing Electricity System.” Dan Berwick, General Manager, Energy
Storage Division, Borrego Solar Systems, Inc.
“An Offshore Wind Energy Developer’s Perspective on Permitting.” Paul Phifer, Permitting Manager,
Atlantic Shores Offshore Wind
“Understanding Maintenance Requirements of Offshore Wind Turbines.” Yashwant Sinha, Assistant
Professor & Coordinator Offshore Wind Power Program, Bristol Community College,
“Offshore Wind Energy in the United States: the History, the Present, and Future of the Most
Powerful and Promising Renewable Energy Source in the US.” Kris Ohleth, Senior Stakeholder
Relations Manager, US Stakeholder Management Offshore, Ørsted
“Offshore Wind Interactions with the Atmosphere and Ocean Environment.” Joseph Brodie,
Director of Atmospheric Research, Center for Ocean Observing Leadership, Department of Marine
and Coastal Sciences, Rutgers University
“The ARPA Model for Breakthrough Clean Energy Research.” Anna Goldstein, Senior Research
Fellow, UMass Amherst, Mechanical & Industrial Engineering Department
“Electricity Access in West Africa.” Erin Baker, Professor, Mechanical and Industrial Engineering;
Associate Dean of College of Engineering; Director, Wind Energy Fellows, UMass Amherst
“Grand Challenges in the Science of Wind Energy” Paul Veers, Chief Engineer at the National
Renewable Energy Laboratory (NREL) National Wind Technology Center
“Permanent Magnet Synchronous Generator Based Wind Energy Systems” Venkata Yaramasu, Asst.
Professor, Northern Arizona University
Advances and Trends in Wind Turbine Blade Manufacturing”
Steve Nolet, Principal Engineer &
Senior Director of Innovation & Technology at TPI Composites, Inc.
“Wind Farm Controls” Carlo L. Bottasso, Professor, Technical University of Munich, Wind Energy
Institute;
"EXTENDING THE LIFE OF YOUR WIND FARM: Important Considerations and Sample Tools" Rupp
Carriveau, Professor, University of Windsor
“Intro to Wind Farm Development with Industry Perspectives” Jason Fields, National Renewable
Energy Laboratory; Vinny Ubarana, NextEra Energy Resources; Philippe Giguère, GE Renewable
Energy; Emil Moroz, UL Renewables
https://www.umass.edu/windenergy/

G R A D U AT E S T U D E N T S P O T L I G H T
Graduate Student Spotlight: Hannah Johlas

solving problems to build tangible
things, and studying a field with lots of
unanswered questions. In college, I
decided I wanted to "make the world a
better place" -- I was a Girl Scout
through high school -- by helping fight
climate change. I actually minored in
Environmental Studies alongside my BA
in Physics because of this. I decided to
switch to engineering in grad school,
because I've always liked building
things and I realized I most enjoyed the
more tangible, hands-on topics of my
physics classes. I specifically chose to
Current degree: PhD in Mechanical
study the fluid dynamics of wind
Engineering, 5th year
turbines because I simply find fluids
Previous degrees: BA in Physics with
fascinating: there's so much we don't
Environmental Studies minor (2016),
understand yet! Along this journey to
Macalester College, St. Paul, MN
choosing a career in wind energy
Hometown: Champaign-Urbana, Illinois engineering, I participated in three
different summer research experiences
What is your research about? How
for undergrads (REUs) at the University
does your research field help advance of Minnesota, UMass Amherst, and my
renewable energy?
alma mater Macalester. Although all
I perform computational fluid dynamics three were in different departments
simulations on supercomputers, to
(Mechanical Engineering, Civil
study fluid flows related to offshore
Engineering, and Physics), they all
wind turbines. Specifically, I simulate
focused on some aspect of wind
the power generation and wake
energy, which cemented my interest.
dynamics of floating wind turbines, the
wake characteristics of tilted-rotor
What have been your favorite parts of
turbines, and how breaking waves
your PhD so far?
affect fixed-bottom offshore wind
The best part is obviously getting to do
turbine foundations. Wind energy is a
research that I find meaningful and
key component for a renewable energy interesting, partially facilitated by my
future, and offshore wind turbines are a NSF Graduate Research Fellowship. This
promising option to expand global wind fellowship also enabled a major
generation. The goal of my research is highlight of my PhD research:
to better understand offshore wind
collaborating with engineers from the
turbine power generation, loads, and
National Renewable Energy Laboratory
wakes (which affect power and loads), (NREL), including spending two
to help improve models used when
summers at their wind energy campus
designing turbine components and
in Boulder, CO. I've also really enjoyed
planning wind farms.
going to conferences regularly -- like
the wake conference I presented at in
How did you get interested in wind
Sweden -- both for meeting other
energy?
researchers in my field and for the
I chose wind energy engineering as my travel opportunities. Closer to home,
career because it was the perfect
my PhD wouldn't be possible without
intersection of fighting climate change, my local community of my labmates,

the other Wind Energy Fellows (WEF),
and my support network from the
Graduate Women in STEM (GWIS)
organization. I really value that I could
devote time to outreach and mentoring
work throughout my PhD, both through
the WEF and GWIS: designing STEM
workshops for kids, giving outreach
talks at local schools, serving on
mentoring panels, and serving as GWIS'
Outreach Committee Chair.
Why did you choose UMass Amherst
for graduate school?
One major factor was a very positive
experience during my UMass Amherst
summer REU, when I worked with Prof.
Sanjay Arwade to simulate how soil
characteristics affect offshore wind
turbine dynamics. During this REU, I
was introduced to the strong
community of wind energy researchers
at UMass Amherst. In fact, UMass'
strong reputation in wind energy was
another major factor, especially
because it was supported by ongoing
wind energy seminar series, graduate
courses specific to wind energy, and
multiple professors across several
departments studying wind energy
topics. In the end, the deciding factor
was feeling like I would fit well with my
advisors (Matt Lackner and David
Schmidt). As I finish my PhD, this feeling
has been confirmed -- I deeply
appreciate how they actively support
my career development, value good
communication skills, and encourage a
healthy work-life balance.
What are any awards you may have
won?
NSF Graduate Research Fellowship
(2017-2021)
MIE Graduate Gallery Competition, 2nd
place (2019)
UMass Kenneth A. Lloyd Fellowship
(2016-2017)
Macalester Physics Dept. Award (2016)

Wind Energy Center
Department of Mechanical and Industrial Engineering
160 Governors Drive
Amherst, MA 01003-9303

Giving
The College of Engineering relies upon the philanthropic
support of alumni, friends, and corporate partners to
maintain the excellence of our educational and research
programs.
Your contribution to the Wind Energy Center will be put
to work immediately providing the tools our students and
faculty need to change the Commonwealth, the nation,
and the world.
For more information on ways to give, please visit

https://tinyurl.com/wtehzsrs

