Determination of the vessel propulsion, propeller characteristics and hull shape
1. Determination of water resistance of the vessel
1.1. Features of the streamline in the motion of the ship and the components of the
hydrodynamic resistance
1.2. Methods for determining the hydrodynamic resistance on the results of experimental
tests in the towing tanks. Classification of a systematic series of ships models
1.3. Resistance of high-speed and medium speed ships
1.4. Resistance of vessels with limited completeness shape contours
1.5. Resistance of vessels of the full shape of contours
2. General properties and classification of propulsion
2.1. Concepts of marine propellers
2.2. Types of marine propulsion, their characteristics
3. Geometry and construction of propellers
3.1. The main geometrical characteristics of the propeller
3.2. The approaches of the drawing of propeller surface, blade surface mathematical
representation
3.3. Drawing of theoretical form of the propeller
3.4. Structures of propellers
4. Determination of hydrodynamic characteristics of propellers
4.1. Brief information about the geometry of propellers; kinematic characteristics of the
propeller
4.2. Foundations of the theory of propeller, the determination of induced propeller
speeds in the jet
4.3. Concepts of ideal propeller and propulsion ideal
4.4. Lightly loaded ideal propeller
4.5. Propulsion ideal
4.6. Preliminary observations of the wing vortex system and the propeller
4.7. The main theorems of the vortex theory of the propeller
4.8. Properties of the induced velocities
4.9. The theory of the lifting line
4.10. Accounting of the propeller blades width
4.11. Generalized concept of the optimum width and shape of the blade
4.12. The method of induction factors, test and design calculations
4.13. The theory of lifting surface
4.14. The optimum propeller concept
4.15. Hydrodynamic characteristics of propellers in the open water
4.16. Hydrodynamic characteristics of a helical shape of the blade
4.17. The similarity laws and testing of propellers
4.18. Experimental methods of propellers study, systematic series of tests
4.19. Charts for the design of propellers
5. Hydrodynamic interaction of the propeller and hull
5.1. General information about the interaction between propeller and hull of the vessel
5.2. Following wake and its components
5.3. Effective following wake; calculation of following wake speed
5.4. Suction force
5.5. Propulsive coefficient and its components

5.6. Experimental methods for studying the interaction between propeller and hull of the
vessel
5.7. Fundamentals of the theory of interaction of the propeller to the hull
5.8. Features of formation of the flow in the aft peak of the vessel
5.9. Practical methods for determining the parameters characterizing the interaction of
the propeller to the hull
5.10. Effect of the contours shape and the location of the propeller after hull for
interaction factors of the propeller to the hull
5.11. Influence of thickness and location of the rudder on the propeller interaction with
the hull
5.12. Empirical data on the coefficients of the interaction of propeller to the hull
7. Cavitation of propellers
7.1. The concepts of cavitation
7.2. Cavitation flow around lifting surfaces and thrusters
7.3. Cavitation noise and erosion of propellers
7.4. Methods of propellers cavitation predicting
8. Designing of contours shape. Practical methods to account the influence of
external conditions on the resistance and propulsion of ships
8.1. The choice of the ratios of the hull sizes, taking into account of the hydrodynamic
properties
8.2. Choice of hull shape completeness and distribution of submerged areas of
theoretical frames for the length of the vessel
8.3. Choice of the hull contours shape
8.4. Influence of surface condition of the hull and the propeller blades on the propulsion
of the vessel
8.5. Accounting of weather conditions effects for the evaluation of the ship propulsion
8.6. Correlation of full-scale performance of the vessel propulsion and the results of
calculations according to the model tests
9. Design of propeller
9.1. Pre-choice of type and elements of propulsion. Accounting for operating conditions
and type of power plant for determining of the propeller pitch
9.2. The determination of the vessel speed and the main characteristics of the propeller
9.3. Pre-selection of the main elements of the screw and capacity needs assessment
9.4. Compliance of power plant with the propeller, the choice of the propeller operation
design mode
9.5. Refinement of the basic structural elements of the propeller
9.6. Design of propellers on charts
9.7. Rating chart of the vessel, the calculation and drawing of the rating chart
9.8. The strength of propellers
9.9. Design of the propeller on the vortex theory, adapted to a given flow velocities
9.9. Design of cavitating propellers
9.10. Running of the vessel at sea swell
9.11. The effect on running and propulsion of the ship of surface roughness of hull and
propeller
9.12. Final design of propeller blades, adapted to the wake and meets the requirements
of strength and lack of intensive cavitation
9.13. The blades profiling

10. Determination of unsteady hydrodynamic loads transmitted from the propeller
on the propeller shaft
10.1. Practical calculations of unsteady hydrodynamic loads on the blades of a propeller
operating in a non-uniform velocity field
10.2. Characteristics of the harmonic composition of the velocity field for the single-shaft
vessel hull
10.3. Account for the influence of external factors on the level of hydrodynamic loads in
the system: propulsion - propeller shaft
10.1. Propeller as a source of periodic forces transmitted to the propeller shaft and the
hull
10.2. Periodic forces of the inertial nature, caused by mechanical unbalance of the
propeller
10.3. Periodic nature of the hydrodynamic forces transmitted through the propeller shaft
10.4. Periodic forces transmitted of running propeller to the hull through the water
10.4. Methods to reduce the intensity of the vibration forces and moments on the blades
of the propeller
11. Controllable pitch propellers
11.1. Operational features of the controllable pitch propeller
11.2. Geometric and structural features of the controllable pitch propeller
11.3. Verification calculation of controllable pitch propeller
11.4. The external forces acting on the blade controllable pitch propeller
11.5. Features of propulsion calculating of the vessel, equipped with controllable pitch
propeller
12. Methods to improve the efficiency of propellers
12.1. Energy losses in ship propellers and ways to reduce energy losses
12.2. The application of propellers of larger diameter at low speed
12.3. Reduction of losses in the twisting of the jet
12.4. Overlapping propellers
13. The work of the propeller in nozzle
13.1. Features and characteristics of the complex: propeller - nozzle
13.2. Theoretical basis of studies of the complex ideal: propeller - nozzle
13.3. The design features of the complex: propeller - nozzle
14. Water-jet propulsion
14.1. Variants of structural schemes of water-jet propulsion
14.2. Fundamentals of the hydrodynamic calculation of water-jet propulsion
15. Hydrodynamic characteristics of propellers reversing
15.1. Reversal of the vessel
15.2. Hydrodynamic characteristics of propellers reversing
15.3. Calculation of the elements of the ship movement when propellers reversing
16. The full-scale propulsion test
16.1. The goals, objectives and scope of test programs
16.2. Vessels speed tests
16.3. Propulsion tests analysis

