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Review of Collar design in RIB Search and Rescue Boats

Omid Ziar!, Saeed Jaamei?
1.2 Department of Marine Engineering, Faculty of Engineering, Persian Gulf University, Bushehr, Islamic
Republic of Iran

ABSTRACT:

Development of planing boats has led to the achievement of proper performance in the various
conditions. On the other hand, optimization and design of new body shapes has been
considered by researchers. In between, Rigid Inflatable Boats (RIB) are a special and unique
design of planing boats. Rigid Inflatable Boats (RIB) and Rescue Boats have better stability
and buoyancy than other planing hulls and also perform better in absorbing impact loads. Also,
this type of boat performs well in securing and reducing risk. The most important part of RIB
vessels is the collar. Collars are like huge shock absorbers and act like a fence in marine
accidents. In the present article, the complete design of the collars is discussed and the details
related to the material, sections, as well as connections are examined, and then all the
calculations related to the studied boat are performed. Finally, by examining the topic under
discussion, it can be concluded that the presence of Collar in RIB Boats is inevitable and very
important.

Keywords:
Planing Boat, RIB Boat, Collar, Buoyancy
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Abstract

Composites are a class of advanced materials in which simple material combinations are used to create
new materials with superior mechanical and physical properties. The use of composites in vessels has
several advantages such as weight loss, improvement of radar and magnetic properties, resistance to
chemical corrosion and mechanical corrosion and fatigue, vibration absorption and noise, high
strength-to-weight ratio, good resistance to underwater shocks. Replacing steel components with
composite components can save 60 to 80 percent on component weight and 20 to 50 percent weight




savings by replacing aluminum and composite components. In this study, the pin joints used in marine
composite equipment were investigated in multilayer monodirectional composite made of glass and
epoxy fibers. For this purpose, a model was considered for the problem and the parameters of the center
of the pin from the free edge of the multilayer to the pin diameter (w/d) and the ratio of multilayer
width to pin diameter (e/d) were defined as the variables of the problem. Then, to obtain the rupture
force and rupture mode, the samples were subjected to tensile loading. The results showed that the
maximum force tolerance and rupture mode were significantly affected by w/d and e/d parameters and
with increasing the w/d ratio, the force tolerant increased and the mode of the rupture changed from
shear to the mode of shear to the crush mode, and for each e/d ratio, there is an optimal limit for w/d.

Keywords: Composite, floating, glass fiber, epoxy, rupture, stretching, cutting, crush.
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Improved Soft Switching Range (ZVS) in Wireless Charger
with Usability in Subsurface Systems

Mohammad Hadizade', Reza Haghmaram?, Abolfazl Nasiri’, Hossein mollaei*
1,2,3,4 Electrical Engineering Department, Imam Hossein University, Tehran, Iran

Abstract

In this paper, resonance frequency changes in semi-dynamic wireless charging circuits and a method for
improving soft switching range (ZVS) is presented. The structure used in this article is a full-bridge converter.
Due to the changes in the distance between the powers transmission pads, the amount of mutual inductance of
the transmitter and receiver coils and as a result changes the resonant frequency of the converter. The structure
of hard switching converters generally has high losses, low efficiency and limited frequency. There is an
overlap between the voltage and current parameters of the non-linear elements in these converters, it makes
these converters more vulnerable at high power levels. The proposed method for increasing the soft switching
range in the dynamic wireless charger is presented. In order to perform better, have been presented different
models of the function of keys and non-linear elements in different structures in this field. In these structures,
by adding a number of additional elements to the circuit, the overlapping of the current and voltage of the
switches at the moments of turning on and off is almost eliminated and are eliminated switching losses. In this
article, is used LCC compensation structure. In this structure, by matching the primary inductor and capacitor
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in the compensator structure, the resonance frequency is smaller than the switching frequency and soft
switching conditions are established in the converter. The use of this charger is recommended in submarines
due to its high efficiency and low losses. The proposed circuit is simulated in MATLAB software and are
investigated the resonance frequency changes in different coupling coefficients and are presented the results.

Keywords: mutual inductance, dynamic wireless charger, soft switching, full bridge converter
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Investigating the Effect of Riblets on Frictional Drag
Reduction on a Rudder Hydrofoil: A Numerical Simulation

Gholamreza salehi', Pouyan Adibi’, Saeid niazi’, Taleb zarei*

1,2,3,4 Department of Mechanical Engineering, Hormozgan university, bandar abbas, Iran

Abstract:

The energy and environmental crisis pose significant challenges to humanity, necessitating solutions
to reduce energy consumption. In the marine transportation industry, where over 90% of global
transportation occurs, addressing resistance forces acting on vessels and their components in water is
crucial for efficient design. The rudder, an essential underwater accessory in marine vessels, plays a
vital role in drag reduction, leading to improved fuel efficiency and performance. This research focuses
on investigating the reduction of drag force exerted by water on a rudder with NACAO0025 section.
Riblets of varying dimensions are implemented on the rudder hydrofoil, and the resulting drag force is
calculated using simulation in STAR CCM software. The findings reveal that a riblet height of 100
microns and a distance of 200 microns yield the maximum drag reduction of 12.5%.

Keywords:
Riblet, Drag, Resistance Force, Hydrofoil, Microriblet.
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Investigating factors affecting the emission of high-energy
lasers in marine environments

Mahmud Reza Abbasi

Imam Hussain officer and guard training university, Science College, Basic Science, Department,
phys.ocean.abbasi@gmail.com

Abstract

This article addresses key physical processes associated with the propagation of high-average power
laser beams in a maritime environment. A number of physical processes affect and limit the amount of
laser energy that can be delivered to a target. These effects are interrelated and include thermal
blooming, turbulence, and molecular/aerosol absorption and scattering. These processes affect the laser
intensity profile by modifying the refractive index of the air, which causes the laser beam wavefront to
distort. Wavefront distortion results in enhanced transverse laser beam spreading, and can severely
limit the amount of energy that can be propagated. The maritime environment is particularly
challenging for high energy-laser (HEL) propagation because of its relatively high water vapor and
aerosol content. In the infrared regime, water molecules and aerosols constitute the dominant source
of absorption and scattering of laser energy, and represent a limitation for HELs propagating in a
maritime atmosphere.
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Laser, high energy, atmosphere, emission, absorption, scattering, thermal bloom
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Investigation of Methods of Compensation of Wireless Power
Transmission in Semi-Dynamic Mode and Selection of Suitable
Air Distance with Usability in Subsurface Systems

Saeed Riahy', Reza Haghmaram?, Abolfazl Nasiri’
1 Electrical Engineering Department, Imam Hossein University
2,3 Raad Center, Electrical Faculty, Imam Hossein University
Abstract:

This study investigates the compensation methods used in the wireless power transfer system in the semi-
dynamic subsurface mode. Choosing the appropriate air gap for wireless power transfer requires technical
considerations. Along with these, the characteristics of each coil and the compensation network structure should
also be considered. In this study, the structure of common compensation networks for the power transfer system
in the semi-dynamic subsurface mode was investigated and after examining the different characteristics of each
compensation network, further investigation and testing was performed for the selected networks. The air gap of
power transfer in the system has an inverse relationship with the coupling coefficient of the system, so that with
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increasing the air gap excessively, the coupling coefficient decreases significantly and the power transfer is

completely cut off, so the ideal coupling coefficient range in the system with circular coils was expressed for

changing the air gap. The appropriate compensation network structure for wireless power transmission in semi-

dynamic mode with 3 kW power and appropriate airspace for receiving the maximum efficiency power was

selected. Suitable efficiency of the converter was obtained with the selected compensator network and an
approximate air distance of 40% of the diameter of the pad. The results of the research have been investigated

and confirmed using PSIM software.

Keywords: Compensating network, Semi-dynamics, Wireless power transmission
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Numerical Analysis of the Effect of Stator Hydrofoil Cord
Length on Hydrodynamic Performance of Pre-swirl Pump Jet

Propulsion

Mohammad Husein Qaedsharaf!, Ehsan Yari’, Mojtaba Dehghan Manshadi’
1,2,3 Department of Mechanical Engineering, Malek Ashtar University of Technology, Isfahan, Iran

Abstract

Pump jet is a type of marine propulsion system that establishes the necessary trust based on the
momentum difference method and based on axial flow pumps. The pump jet system is composed of
rotors, stators, ducts and hubs. In the last two decades, pump jet propulsion system due to higher
efficiency and performance, as well as lower noise level, has been more important for marine industry,
especially in the subsurface area. In this paper, the effect of stator hydrofoil chords length on the
hydrodynamic performance of the stator-rotor pump jet has been investigated. The stator has an integral
role in this type of pump jet and has a significant role on the hydrodynamic performance of the
propulsion complex. Therefore, 5 geometries with the length of the stator cords L (DR 0.14, 0.15DR,
0.16DR, 0.17DR and 0.18DR) (rotor diameter: DR) were produced by direct design method to
investigate computational fluid dynamics and numerical simulation using commercial software.
Among the investigated cases, the maximum open water efficiency (64.51) was related to L=0.18 DR
and the minimum open water efficiency was related to L=0.15 DR (63.53). By examining the other




results of the simulations, it seems that L=0.18DR is superior to other scenarios due to having
maximum open water efficiency (about 1% higher than the lowest value) and the larger coverage area
of the leading coefficients with higher efficiency, uniformity and monotrend of the production trust

coefficient and conventional torque coefficient graph.

Keywords: Pump jet, Stator-Rotor Pump jet, Cord length, Rotor diameter, Open water efficiency,

Trust coefficient, Torque coefficient
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Identifying New Threats of Electronic Warfare in the Maritime
Domain by Relying on Artificial Intelligence and Data Mining

Seyed Reza Sharafi nejad!, MahmoudReza Razavi zade®
12 Imam Hossein (as) University

Abstract

Artificial intelligence refers to algorithms that can have correct and logical reactions as well as
behaviors similar to intelligent human behaviors; including understanding complex situations,
simulating human thought processes and reasoning methods, successfully responding to them, learning
and the ability to acquire knowledge and reason to solve problems. Artificial intelligence is a kind of
knowledge of knowing and designing intelligent agents and its scope of application is global. Artificial
intelligence is a vast field of intersection of many knowledges as well as a connecting link of old and
new sciences and techniques. Artificial intelligence is undoubtedly a new phenomenon in the field of
science and technology, which has had a great impact on the field of naval military equipment.
Artificial intelligence, like any other technology, has advantages and disadvantages, and as a result,
many opportunities and threats. In this article, after stating the introduction and presenting the problem
plan and its description, the opportunities of using artificial intelligence and data mining to improve
the performance of electronic warfare systems in the maritime domain are discussed. Then, the
advantage of using data mining with artificial intelligence compared to other methods to identify cyber-
electronic threats in the maritime domain is discussed. Finally, the identification phases of cyber-
electronic threats in the maritime domain are introduced by combining artificial intelligence and data
mining. In the end, after the solutions and proposals are proposed, discussions, summaries and
conclusions are presented.

Keywords: Electronic warfare, artificial intelligence, data mining, emerging maritime threats.
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2 Robotic process automation
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