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Short Description

Introduction to marine engineering career...



Description


Marine Engineering



Maritime Studies Department



What IS Engineering?



Engineering is an open-ended process during which scientific knowledge is converted to useful products for the benefit of society.



Maritime Studies Department



The Nature of Engineering •



Engineers solve real-life problems.



•



Engineers seek improvement through the processes of invention, design, manufacture and construction.
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Ships Ships are the single most expensive product a nation produces for defense, commerce, research, or nearly any other function. Ships employ almost every type of engineering system imaginable. Ships must be self-sufficient, seaworthy, and stable enough to protect crew and cargo.
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Marine Engineers and Architects may specialize in these areas:



•



MARINE ENGINEERING design and develop machinery for ships. They also oversee the installation and repair of marine power plants, propulsion systems, heating and ventilating systems, and other mechanical and electrical equipment in ships.



•



NAVAL ARCHITECTURE, design the hulls of ships. They also oversee the construction and repair of ships, barges, tugs, dredges, submarines, floats, and buoys.



•



OCEAN ENGINEERING design and engineer in ocean environments and can specialize in offshore structures, coastal structures, or inland waterway structures.
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OCCUPATIONAL SPECIALTIES Marine Engineers and Architects may specialize in these areas:



•



MARINE EQUIPMENT DESIGN ENGINEERS: specialized in the design of marine machinery and equipment such as boilers, heat exchangers, electric power systems, nuclear power plants, fire control systems, and communication systems.



•



MARINE EQUIPMENT RESEARCH ENGINEERS: plan and conduct, or direct other personnel in experiments on machinery and equipment. They evaluate findings to develop concepts, products, equipment, or processes.



•



MARINE EQUIPMENT TEST ENGINEERS conduct operational, functional, or performance tests on machinery and equipment. They coordinate the development, procurement, installation, and calibration of the required instruments, equipment and control devices. They also analyze and interpret data and prepare related technical reports.



•



PORT ENGINEERS coordinate the repair and maintenance of operating fleets to minimize repair costs and loss of income. They prepare recommendations for needed work, obtain necessary equipment and materials, draw up job specifications, and obtain bids from contractors or shipyards to make repairs. They also advise ships' officers on safe, efficient methods of operating machinery and equipment.



•



MARINE SURVEYORS examine and inspect marine vessels and watercraft to determine the repairs required for them to meet safety and insurance requirements. They also observe operating tests on machinery and equipment for compliance with testing standards; prepare reports on the types of surveys conducted, actions recommended, and repairs or conditions remedied; and issue or endorse certificates for tested equipment.
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MARINE ENGINEERS Marine engineers are particularly concerned with:



1)



2)



The design of ship engines, including diesel engines, steam turbines, gas turbines and nuclear reactors. They also design and install a whole array of intricate ship inner workings, including onboard mechanical, electrical, fluid, control, and heating and ventilation systems.



Many engineers spend most of their time on ships operating and maintaining these systems.
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Connectivity & problem solving
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Marine Engineers may: • • • • • • • •



Prepare drawings and specifications. Make complex calculations to determine the power, functional, and spatial needs of marine machinery and equipment. Evaluate the operation of equipment during acceptance testing and shakedown cruises. Supervise the installation, testing, and repair of marine equipment. Estimate the extent of repairs required on marine equipment and, sometimes, the cost of the repairs. Teach and conduct research. Design equipment for ships, docks, and marine structures. Design offshore platforms for oil and gas exploration.
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Naval architects •



Naval architects are responsible for basic ship design, including hull forms and , power requirements, structure and stability. They are concerned with the basic safety of the ship as well as ship performance. They can concentrate on hydrodynamics, structures, shipbuilding and ship repair, or building certain types of ships--navel ships or small craft, for example. They usually work in shipyards where they supervise ship construction, conversion, and maintenance.
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Marine Architects may: • • • • •



Study design proposals and specifications. Oversee the construction and testing of prototype marine craft. Design the complete hull and superstructure according to specifications and test data to meet standards of safety, efficiency, and economy. Confer with Marine Engineers to establish the arrangement of equipment in the interior of the vessel Evaluate the performance of the vessel during dock and sea trials.
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Ocean Engineers •



Ocean engineers are another kind of machine engineer. They study the ocean environment to determine its effects on ships and other marine vehicles and structures. They design and operate ocean structures--ocean platforms, the sub-surface vehicles used for deep-sea exploration, and even offshore aquaculture cages used by fish farmers. The structures and instruments they design must stand up to saltwater, high winds, waves, currents, severe storms, and fouling by marine life. Ocean engineers can develop specialties in offshore engineering, coastal engineering, or inland waterway structures. They are responsible of: • Preparing drawings and specifications • Determining the functional, spatial, and power requirements of marine machinery • Evaluating the operation of equipment during acceptance testing and shakedown cruises • Supervising the installation and repair of marine equipment • Designing equipment for ships, docks, and marine structures • Designing offshore platforms for oil and gas exploration



Maritime Studies Department



WORKING CONDITIONS AND EQUIREMENTS •



Marine Engineers and Architects work with other engineers, naval officers, ship owners, and government officials while completing an assigned project. They may also oversee the work of contractors who do the building and repairing of marine craft and facilities. • Marine Engineers and Architects usually work indoors in well ventilated and lighted offices that have conference space and room for drafting equipment. They may also work aboard a marine craft when checking on work or when testing the operation of vessels or equipment at sea. • Marine Engineers and Architects generally work a 5-day, 40-hour week. Their working hours may be irregular, with evening and lunch hour meetings. They might have to work overtime in order to meet contract deadlines. • The Marine Engineer or Architect may be away from the work station often for several days at a time for shakedown cruises or out-of-town meetings. • Many Marine Engineers and Architects join professional organizations such as the American Society of Naval Engineers or the Society of Naval Architects and Marine Engineers. Members usually pay membership fees or dues. You Should Prefer: • Activities of a scientific and technical nature • Activities of an indefinite nature which require creative imagination You Should Be Able To: • Work within precise limits or standards of accuracy • Perform a variety of duties which may change often • Know the meanings of words/ideas, and present information effectively • Perform mathematical operations quickly and accurately • Visualize how flat drawings or pictures would look as solid objects • Direct, control, and plan an entire activity or activities of others • Rate information using standards that can be measured or checked
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The “new function” of the officer: • • • • • • • •



Safe operation and navigation Risk analysis and safety evaluation Responsibility for ships maintenance budget Monitoring, hull, components & cargo Planned maintenance Diagnosis and “alarm” response Reporting (requirement for documentation) Continuous Survey “on-line”
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This will be enabled by • • • • • • • • • •



Digital description of components Planned maintenance system for components Spare part stock holding system Purchasing system with accounting module Electronic documentation, documents & administrative, PC based systems Integrated ship control (ISC) Cheap, global satellite communication and Internet Access Internet based procurement facility Internet based e.learning facility
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Ship Construction



Introduction
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The main regulatory bodies of marine industry are:
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The Maritime Cluster • • • • • • • • • •



Ship owners Shipyards Component manufacturers Port authorities Service companies Research institutions Educational institutions National authorities Trade organisations Finance and insurance
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IMO Organization Was : Inter-Governmental Maritime Consultative Organization (IMCO); Now: "International Maritime Organization (IMO)“ on 22 May 1982.



The Organisation consists of : An Assembly (consists of all Member States and elects the Council), Council (executive body of IMO - was composed of 32 Member States ) - Eight shall be states with the largest interest in providing international shipping services. - Eight shall be other states with the largest interest in international seaborne trade. - Sixteen shall be states not elected under (A) or (B), which have special interests in maritime transport or navigation, and Five main Committees: The Maritime Safety Committee (the highest technical body of the Organisation), Marine Environment Protection Committee, Legal Committee, Technical Cooperation Committee and The Facilitation Committee.
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The MSC operates with the assistance of nine Sub-committees:



Standards of Training and Watchkeeping (STW) Bulk Liquids and Gases (BLG) Carriage of Dangerous Goods, Solid Cargoes and Containers (DSC) Fire Protection (FP) Radio Communications and Search and Rescue (COMSAR) Safety of Navigation (NAV) Ship Design and Equipment (DE) Stability and Load Lines and Fishing Vessels Safety (SLF) Flag State Implementation (FSI).
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STCW •



The International Convention on Standards of Training, Certification and Watchkeeping for Seafarers, 1978 (STCW 1978), was adopted by the International Conference on Training and Certification of Seafarers on 7 July 1978 and entered into force on 28 April 1984.



•



On 22 May 1991 the Maritime Safety Committee adopted amendments to STCW 1978. The amendments entered into force on 1 December 1992.
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When beginning to decide to own a ship • • • • • • • •



Market study. Feasibility study. Owner requirements (Speed – Carrying capacity). Design ( Basic design - Functional design -Detailed design). Contract. Ship building (Quality of building – Delivery time). Quay and Sea trails. Delivery.
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Most Efficient Design  Stability - ability of ship to return to upright position (Seaworthiness).  Maximum dead weight (carrying capacity) with minimum Displacement.  Maximum speed with minimum power (i.e. min. resistance).  Maneuverability - characteristic allowing for rapid course and speed changes.  Maximum strength with minimum hull weight.  Highest quality with minimum building period.
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Archimedes Principle



“An object partially or fully submerged in a fluid will experience a resultant vertical force equal in magnitude to the weight of the volume of fluid displaced by the object”.
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Hydrostatic Support (Displacement)



Ex: Cargo ships , Small Waterplane Area Twin Hull ships (SWATH), Submarines
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Tug Boat
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Dredgers
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Ferries
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Passenger Ships
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Floating Crane
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Submarines



Submarines adjust their density to change their depth Maritime Studies Department



Floating Dry Dock
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Aerostatic Support • • •



Aerostatic support is achieved when the vessel rides on a cushion of air generated by lift fans. These vessels tend to be lighter weight , smaller load capacity and higher speed vessels. The two basic types of vessels supported aerostatically are: – air cushion vehicle (ACV) (hovercrafts) and – captured air bubble - surface effect ships (SES).
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Hovercraft
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Hydrodynamic Support Supported by moving water. At slower speeds, they are hydrostatically supported. These ships are based on Bernoulli principle. Planning Vessels –Hydrodynamics pressure developed on the hull at high speeds to support the vessel, –Limited loads, –high power requirements. Hydrofoils –Supported by underwater foils, like wings on an aircraft. –Dangerous in heavy seas.
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• "high speed craft" is a craft capable of maximum speed in metres per second (m/s) equal to or exceeding 3.7 ∆0.1667 (m/s)



• where = ∆ displacement corresponding to the design waterline (m3);
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Quiz 1 1. Hydrodynamic Support 2. Hydrostatic Support (Displacement) 3. Aerostatic Support



 Up to 30 Knots  Up to 60 Knots  More than 80 Knots



(



)



(
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)



(



)



Course Content • • • • • • • • • • • • • • •



Introduction (Different Hull Forms – Classification of Merchant Ships) Ship Principal Dimensions Basic Terminology Systems of Framing Stresses Acts on Ship’s Hull Materials Used in Shipbuilding Types of Keel Double Bottom Structure Midship Section of General Cargo Ship Midship Section of Double Hull Tanker Midship Section of Bulk Carrier Fore Peak Aft Peak Load Line Mark Classification Societies and Periodical Hull Survey
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