HDM-< TEH
HRVATSKO DRUSTVO ZA MEHANIKU

ZAGREB - OSIJEK - RIJEKA - SL. BROD - SPLIT

Tehnicki fakultet, SveuciliSte u Rljeci
10. sijeCanj 2025.u 11:00 h

Predavaonica: P1

WIND TURBINE BLADE DYNAMICS
INFLUENCED BY STOCHASTIC
PERTURBATIONS DUE TO TURBULENCE AND
LOAD ERRORS

Luca Caracoglia

Department of Civil & Environ. Engr., Northeastern University, 360
Huntington Avenue, Boston, MA 02115, USA

Poveznica na predavanje:
https://teams.microsoft.com/l/meetup-
join/19%3ameeting MjViMGUzZmItNzI3MSO0ONzcwLWImN2UtODIyZDY5SMTQyYj
Nm%40thread.v2/0?context=%7b%22Tid%22%3a%2294aa9436-2653-434c-
bd47-1124432cb7d7%22%2c%220id%22%3a%22f7076756-cdc5-4be2-b5d5-
ac28clec00ad%?22%7d



https://teams.microsoft.com/l/meetup-join/19%3ameeting_MjViMGUzZmItNzI3MS00NzcwLWJmN2UtODIyZDY5MTQyYjNm%40thread.v2/0?context=%7b%22Tid%22%3a%2294aa9436-2653-434c-bd47-1124432cb7d7%22%2c%22Oid%22%3a%22f7076756-cdc5-4be2-b5d5-ac28c1ec00ad%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MjViMGUzZmItNzI3MS00NzcwLWJmN2UtODIyZDY5MTQyYjNm%40thread.v2/0?context=%7b%22Tid%22%3a%2294aa9436-2653-434c-bd47-1124432cb7d7%22%2c%22Oid%22%3a%22f7076756-cdc5-4be2-b5d5-ac28c1ec00ad%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MjViMGUzZmItNzI3MS00NzcwLWJmN2UtODIyZDY5MTQyYjNm%40thread.v2/0?context=%7b%22Tid%22%3a%2294aa9436-2653-434c-bd47-1124432cb7d7%22%2c%22Oid%22%3a%22f7076756-cdc5-4be2-b5d5-ac28c1ec00ad%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MjViMGUzZmItNzI3MS00NzcwLWJmN2UtODIyZDY5MTQyYjNm%40thread.v2/0?context=%7b%22Tid%22%3a%2294aa9436-2653-434c-bd47-1124432cb7d7%22%2c%22Oid%22%3a%22f7076756-cdc5-4be2-b5d5-ac28c1ec00ad%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_MjViMGUzZmItNzI3MS00NzcwLWJmN2UtODIyZDY5MTQyYjNm%40thread.v2/0?context=%7b%22Tid%22%3a%2294aa9436-2653-434c-bd47-1124432cb7d7%22%2c%22Oid%22%3a%22f7076756-cdc5-4be2-b5d5-ac28c1ec00ad%22%7d

HRVATSKO DRUSTVO ZA MEHANIKU r I I E I I

ZAGREB - OSIJEK - RIJEKA - SL. BROD - SPLIT

ABSTRACT

Offshore wind turbine manufacturers are currently considering the design of larger,
low-mass towers and blades to increase renewable energy extraction and optimize costs
and maintenance. As a result, wind turbine blades are becoming longer, e.g., about one
hundred meters and beyond. Long, flexible blades are sensitive to wind load effects
either during operational conditions or extreme events. The interaction between the
rotating blade and the flow can lead to dynamic vibrations and, ultimately, aeroelastic
interactions.

This presentation will discuss recent studies by the author on the analysis of blade
coupled-mode flutter. Flutter involves the interaction between flap-wise and torsional
vibrations of the blade that may lead to dynamic instability. Investigations analyze
various perturbation sources, e.g., wind turbulence, loading errors and modeling
simplifications and their effects on the onset of flutter. Blade flutter may lead to blade
damage and, ultimately, failure. It is therefore important to address this issue from a
structural reliability point of view. Although this phenomenon is not important for
shorter blades, the presentation will show that flutter probability cannot be ignored in
the case of long, offshore blades. Specifically, the presentation will consider the behavior
of the NREL (National Renewable Energy Laboratory) 5MW standard offshore wind
turbine blade. The seminar will summarize both analytical modeling developments,
numerical Monte Carlo - based simulations and experimental verification in wind
tunnel. Various wind field and load scenarios will be considered.
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SHORT BIO

Luca Caracoglia is a Professor in the Department of Civil and Environmental
Engineering of Northeastern University. Luca Caracoglia’s research and professional
interests are in structural dynamics, random vibrations, fluid-structure interaction of civil
engineering structures, nonlinear cable network dynamics, wind engineering, wind
energy and wind-based energy harvesting systems. He has been author or co-author of
100+ peer-reviewed journal publications and received the NSF-CAREER Award for young
investigators in 2009. He was granted the title of “Fellow ASCE” in 2020 for his career
accomplishments and he is currently a member of the Executive Board of the Italian
National Association for Wind Engineering. He served as a member of the International
Executive Board of the International Association for Wind Engineering in 2012 - 2017,
and as a member of the Board of Directors of the American Association for Wind
Engineering in 2020-2022. He currently serves as Associate Editor for the Journal of
Fluids and Structures (Elsevier) and the ASCE Journal of Bridge Engineering.



