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Scantling analysis determines the main structure (plating, girders and longitudinal stiffeners) of a
ship. The analysis includes calculation of the primary and secondary loads acting on the hull,
according to which the scantling is designed using a simplified structural model. The definition of
the loads and the simplified structural models are set by Rules which are dictated by Class Rules
or another marine standard. The selection of the Rules to be used may be decided by the end user
or the designer. Comparative scantling of a new corvette was performed according to two set of
Rules, issued by DNV and Lloyds classification societies. The comparison shows that the
selection of the Rule significantly impacts the scantling and the resulting structural weight in the
order of more than 10%.

This lecture aims to provide a preliminary discussion into the catastrophic failure of the Titan
submersible, a remarkable underwater vessel designed for deep-sea exploration. The presentation
will commence by outlining the chronological sequence of events leading up to the incident. It will
then delve into the structural aspects of the submarine, highlighting its key features and design
considerations. Furthermore, the lecture will discuss the requirements set forth by various
classification societies for submersible vessels and examine how the Titan submersible aligned
with these standards. An evaluation of potential factors contributing to the failure will be
presented, considering technical, operational, and human-related aspects. By drawing upon a very
preliminary analysis, the lecture will explore plausible reasons behind the submersible's failure,
encompassing equipment malfunctions and design flaws. The presentation will conclude by
summarizing the key findings and discussing implications for future submersible designs and
safety measures. This very preliminary examination of the Titan submersible's failure aims to shed
some light on the complexities involved in underwater exploration and underscore the importance
of thorough evaluation and adherence to safety protocols in such endeavors.
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Herein, complex motion in soft, fluid-driven actuators composed of elastomer bladders arranged
around a neutral plane and connected by slender tubes is demonstrated. Rather than relying on
complex feedback control or multiple inputs, the motion is generated with a single pressure input,
leveraging viscous flows within the actuator to produce nonuniform pressure between bladders.
Using an accurate predictive model coupling with a large deformation Cosserat rod model and
low-Reynolds-number flow, all dominating dynamic interactions, including extension and
curvature, are captured with two governing equations. Given insights from this model, five design
elements are described and demonstrated in practice. By choosing the relative timescales between
the solid, fluid, and input pressure cycles, the tip of the actuator can obtain almost any desired
trajectory and can be placed anywhere temporarily within its 2D workspace. Finally, the benefits
of viscous-driven soft actuators are showcased in a six-legged untethered robot able to walk 0.05
body lengths per second. The foundation is laid for a new class of morphologically intelligent, soft
robotic actuators that enables complex deformations and multifunctionality without explicit
drivers; whereby generating nonuniform pressure distributions, their infinite degrees of freedom
can be exploited. This latest technological breakthrough has paved the way for a revolutionary
shift in mobility strategies, enabling amphibious locomotion through a singular actuator design.
This innovative system features a soft, seamless, and closed-system design that boasts exceptional
durability, making it ideal for prolonged exposure to marine environments.
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In this engaging lecture, we will delve into the captivating world of water boundary control using
vortex generators. We will explore the mechanism by which vortex generators create vortices and
examine their profound impact on the boundary layer. By understanding this mechanism, we can
uncover the potential gains from boundary layer control, such as the reduction of form drag by
delaying flow separation. Throughout the lecture, we will review a series of water tunnel
experiments conducted in this field of research. These experiments offer valuable insights into the
different options being tested and optimized for water BL using VG of various types. By
examining these experiments, we can witness firsthand the transformative effects of vortex
generators on hydrodynamic performance. Join us for this enlightening lecture and discover how
vortex generators in water boundary control can lead to improved efficiency, reduced drag, and
enhanced stability. By the end of the session, you will gain a deeper understanding of the
mechanics behind vortex generator-induced vortices, their impact on the boundary layer and
immense potential they hold for optimizing water-based systems.
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Hydrofoils (n1*7°010) have been extensively studied ever since the implementation of powered Level o810 99w 9
marine mobility. Nowadays, hydrofoils seem to be making a comeback after several decades of Hydrofoils
absence from popular applications and use cases. The most common approach for hydrofoil design Modern EIV-Bv-Wi
and topology is the Multi-Strut variant. In this type of topology, powered foiling watercraft are HO ern "By Wire

- . . - ydrofoil Vessel
supported by three or more struts protruding into the water, and fully-submersible wings are in
charge of lift creation and stability. Ailerons, distributed along the span of the main wing (canard or
conventional), are responsible for roll control, front or rear rudder are responsible for yaw control,
and elevators are responsible for pitch (coupled with height) control. On the one hand, this
topology is the least demanding one to stabilize among all types of Fully-Submersible types of
Hydrofoils, but on the other hand, it carries several disadvantages with it; Level Hydrofoils has
pioneered a new ultra-efficient and sea-worthy foil topology able to dramatically outperform
existing approaches - by several KPIs. Level’s core innovation lies in the “Single-Strut” foiling
topology. In this type of configuration, only two actuators and control surfaces are required for full
six-degrees-of-fredom stabilization. An Elevator, situated at the rear horizontal wing, is responsible
for pitch correction - not unlike conventional configurations. The differentiation, therefore, comes
in the manifestation of the rudder - used for roll control. In abnormally “tall” foiling watercraft
resembling an elongated “inverted pendulum,” a distinct dynamic coupling occurs between the roll
and yaw of said watercraft. A given rudder deflection at cruising/flying velocity firstly induces a
yaw angular velocity but, more importantly, later creates lift across the vertical airfoil-shaped
strut/appendage, supporting the watercraft. This lift, occurring underwater, is acting across a large
lever arm from the center of gravity (situated at a significant distance above the water line). The
horizontal lift generated by the strut is, in fact, the most significant actuator for a “high-flying” type
of hydrofoil.



