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Index

Accommodation, crew, 5, 397
passenger, 5, 16, 17, 389, 397
Added virtual mass, 142, 146, 147, 347
354
influence of three-dimensional flow
on, 354-356
Admiralty coefficient, 311
Advance coefficient, 276, 281
Advance, speed of, 276, 277
After perpendicular, 19, 20
After shoulder, 31
Air screws, 17
Aluminium aHoys, 13
heat treatable, 193
nen-heat treatable, 193
Amidships, 20
Angle of incidence, 268, 269, 271, 272
Aspect ratio, 272

Ballast tanks, 2, 31
Bar keel, 25
Barnaby, 8. W, 294, 296
Barnes, F. K., 102
Bending, horizontal, 180
longitudinal, 151, 153
Bending moment, hogging, 156
longitudinal, 158
sagging, 156
still water, 15§, 167
wave, 159
Bending moment coeflicient, 178
Bilge keels, 229
Bilge radius, 23
Blade area, 267
Blade area ratio, 267
Blade element efficiency, 279
Blade clement theory, 276-279
Blade outline, 264
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Blade outline, cont.
developed, 265
projected, 265
Blade sections, 265
aerofoil, 263
flat face circular back, 265
Blade sections with face camber, 263
Blassius, H., 209
Block coefficient, 31-33, 248, 390-392
Body sections, 27
Bonjean curves, 69, §9
Boss diameter, 264
Boundary layer, 202
Bow lines, 29
Bow thrusters, 16
Bragg, E. M., 292
Brake horsepower (B.H.P.), 303
Breadth, extreme, 21
moulded, 20, 21
Breadth/draught ratio, 249
Bridge. 7, 10
British Ship Research Association
(B.S.R.A), 231
Brittle fracture, 11, 191, 192, 194, 197
Buckling, 181-183
Bulb, 83
Bulbous bow, 33, 34, 251, 252
Bulk cargoes, influence on stability of
shift of, 112-114
prevention of moving of, 114, 115
Bulk carrier, 7-10, 389
Bulkheads, oiltight, 10
watertight, 3, 5, 7, 15
Bunkers, 4
Buoyancy, 2, 31
Buoyancy distribution, 150, 151, 157
Burrill, L. C., 292, 301, 350, 376
Buttocks, 29
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Camber (round of beam), 23

Cargo holds, 3

Cascade cficet, 279

Cavitation, 272, 294-301
Cavitation number, 297, 298
Cavitation tunnel, 298-300

Centre of buoyancy, 72, 73, 83, 250
Centre of flotation, 80, 82

Centre of gravity, 71-74, 94-96, 394, 395
Charpy test, 192

Circulation, 270, 271

Classification, 35, 36

Classification societies, 5, 35, 38, 39
Conformal transformation, 351, 352
Container ships, 13 15
Containers, 4, 13

Contra rotating propeller, 302
Controllable pitch propeller, 303
Corresponding speed, 206

Cost, 397, 398

Cranes, 4

Cross curves of stability, 107 109
Cross-Channel ship, 16

Cruise ships, 16

Cruiser stern, 33, 83

Cubic capacity, 16

Damaged stability, 115

Damping, 141, 143, 147, 324

Damping coefficients, 381

Daring, 294

De Wilde, G, 374

Deadweight, 7, 10, 11, 13

Decks, 3,7, 15

Deflection, bending, 162, 169, 170
shear, 171

Den Hartog, G., 371

Department of Trade, 35, 39

Depth moulded, 21, 22

Derricks, 4

Design, optimisation of, 398-399

Design requirements, 387-389

Dimensional analysis, 203-205, 280, 281

Disc area ratio, 267

Displacement, moulded, 31-33, 8487
extreme, 83

Displacement sheet, 70, 71

Double bottom, 3

Drag, 200, 201, 269

Drag coefficient, 269

Drag form, 217

Draught, 16, 25
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calculation of draught after flooding,
added weight method of, 122
lost buoyancy method of, 120-122
Dynamical similarity, 207, 208
Dynamical stability, 115

Economical speed, 388
Effective horsepowcer (E.H.P.), 236, 237,
289, 290

Emerson, A., 301

Endurance limit, |98

Energy spectrum, 137, 138

Entrance, 31

Equilibrium (of floating body), 66, 67

Erosion, 297

Euler’s formula, 181

Exciting force, regular, 328
irregular, 332, 333

Factor of subdivision, 127
Fatigue, 198
Finite element method, 187, 188
5,8—1 rule. 64
Flat of bottom, 23, 24
Flat of keel, 24
Flexural vibration of beam, 339-34]
Floodable length, 124-127
Flooding, 119-123
unsymmetrical, 123-124
Forced vibrations, 328-330
Forces on ship, static, [50-152
dynamic, 155
Fore peak, 4
Forecastle, 7, 10
Form coefficients, 19, 31
Form parameters aflecting resistance,
247
Forward perpendicular, 19, 20
Forward shoulder, 31
Fouling, 220, 221
Fourier analysis, 137
Free surface effect on stability, 90-93
Freeboard, 3, 26, 27, 404
influence of, on stabifity, 110
Frequency of encounter, 178 180, 335,
336
Froude number, 206, 228
Froude, R. E., 213, 267, 273, 294
Froude, William, 206, 246
frictional resistance experiments of,
211-213, 216
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Froude's law of comparison, 206-208
Full scantling ship, 7
Function of the ship, 1

Galvanic corrosion, 193

Gaussian (normal) distribution,
136, 174, 194

General arrangement, 3, 396, 397

Gertler, M., 254, 255

Gilfillan, A, W,, 399

Glass reinforced plastics, 194, 195

Goldstein, J,, 279

Goodman, R. A, 380

Goss, R. O, 399

Governmenial Authorities, 35, 39

Grain, 7

Great Eastern, 154

Grevhound, 258

Ground speed, 304

Hardy Cross, 185
Hatch covers, 3, 4
Hatches, 3, 15
Havelock, Sir T. H., 226
Heaving, 141, 142

period of, 142, 143

tuning factor, 143
Heaving in irregular waves, 144, 145
Heaving in regular waves, 143
Heel due to turning, 117, 118
Helicoidal surface, 262, 263
Holds, 3,5
Hovercraft, 17
Hughes, G., 233, 234
Hull efficiency, 290
Humps and hollows, 226-228
Hyvdrofoil boats, 17, 18
Hydrostatic curves, 82-89

Inclination due to shift of weight, 89, 90
Inclining experiment, 94-97
Indicated horsepower (LH.P.), 303
Inglis, C. E., 383
Integraph, 158
Inter-governmental Maritime Consulta-
tive Organisation (LM.C.O.), 49, 50
Interference effects on resistance, 225,
226
Froude’s experiments on, 226-228
Intermediate cargo passenger liners, 17
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International Conference for the Safety
of Life at Sea, 48, 49, 114

International Conference on Tonnage,
1969, 44, 46, 47

International Load Line Conference, 49

International Ship Structures Congress,
140

International Towing Tank Conference
(ILT.T.C), 215

formula for frictional resistance, 215—

217,221

Irrotational motion, 130

Isherwood system, 154

Johnson, A. I, 344, 370
Johnson, A. J., and Ayling, P. W., 378

Kelvin, Lord, 224

Laminar flow, 208-210

Landweber, L., and de Macagno, M. C,,
353,354

Large angle stability, 99-102

Law of comparison (propellers), 280~
282

Length between perpendiculars, 19, 20

Length on waterline, 20

Length overall, 20

Levei lines, 29

Lewis, F. M., 350~353, 355, 381

Lift, 269-272

Lift coefficient, 269-272

Lightmass, calculation of, 392, 393

Lightship weight, 94

Liners, 15

Lines fairing, 29, 30

Lines plan, 27-30

Liquefied gas, 11

Liquefied gus carrier, 11, 13, 389

Liquid cargo, 10

Lloyd, Edward, 36

Lloyd’s Register of Shipping, 35-39, 167

Load line mark, 42

Load Line Regulations, 16, 27, 40-44,
391

Load lines, 39-42

Load waterline, 19

Loading conditions, 118, 119

Lofting, 30

Longitudinal metacentre, 71, 80
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Longitudinal position of centre of
gravity, 84, 87-89
Lucy Ashton, 118, 119

Machinery, 5, 13
Machinery space, 4
Magnification factor, 330
Mandel, P., 232
Market survey, 388
Mass distribution, 150, 151, 157
Mass spring system, damped vibration
of, 326-328
frequency of vibration of, 326
undamped vibration of, 325
Materials, 190-195
Measured mile, 304, 305
Membrane tanks, 13
Merchant Shipping Acts, 39, 44
Methane, 11
Midship arca, 32
Midship area coefficient, 32, 33
Model experiments, 208, 227, 228, 245
247
free running, 247
Model resistance data, presentation of,
by
Froude, R. E. (Constant System), 234—
240
Gertler, M., 234
Taylor, D. W., 240-242
Modes of vibration, 332
Modulus of elasticity, 191, 194
Moe, I., and Lund, S.,.349
Moment causing unit trim, §1
Moments of areas, 57-59, 61
Momentum theory, 273-276
Moorsom, G., 44, 50
Morrow, J., 358
Movement of weight, influence of, on
stability, 111, 112
Multi-hull ships, 18

Newton, Isaac 206

Nicholls, H. W., 367

No lift angle, 269, 271

Normal pressure on hulls, 219
Nose tail line, 266

OBOs, 10
0il, 9, 10

Index

Oil tanker, 10-12, 389
One, three, three, one rule, 64
Open deck ships, 15
Open water tests on propellers, 285
Froude, R. E., 285-286
Gawn, R. W. L, 286
Troost, L., 286, 287
Ore, 7,9
Ore carriers, 10

Parallel middle body, 30, 31, 250, 251
Parker, M. N., 293
Parsons, Sir Charles, 294, 295
Passenger Certificate, 48
Passenger liner, 16, 17
Passenger ships, 16
Passengers, 16
Payne, M. P, 213
Permissible length, 127
Phase angle, 329, 331
Pitch, 263, 266
Pitch ratio, 267
Pitching, 141, 145, 147
period of, 147, 148
Plastic theory, 195, 196
Plimsoll, Samuel, 40
Poop, 7, 10
Power, 3
Powering, 314-320
example of, 317-320
Powering from model experiments, 315~
317
Pressure distribution (on blade section),
272,273
Principal dimensions, 19
determination of, 389-393
Prismatic coefficient, 32, 33
Probability distribution, long term, 174-
176
short term, 173
Progressive speed trial, 303
Projected area, 268
Proof stress, 193
Propeller coefficients (Taylor), 283, 284
Propeller diameter, 264
Propelier efficiency, 278, 283

Quasi propulsive coefficient (Q.P.C.),
290

Rake (of propeller blade), 266, 267
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Rake (of stem), 25
Rankine, W. M., 273
Rankine-Gordon formula, 183
Rayleigh distribution, 136, 173
Rayleigh's law, 207, 208
Refrigerated cargo ships, 15, 16
Refrigerating machinery, 13, 15
Relative rotative efficiency, 290
Reserve buoyancy, 2, 3
Resistance, 200
air, 201, 203, 232-234
appendage, 231-232
eddymaking, 202, 229
full scale experiments on, 257-260
residuary, 217
viscous (frictional), 201, 207, 218, 219
wave making, 201, 205, 206, 218, 219,
223-228
Resistance experiments, standard series
of, 252, 253
B.S.R.A., 256, 257
estimation of power from, 257
Froude, R. E., 255, 256
Gertler, M., 254, 255
Taylor, D, W, 253, 254
Resonance, 143, 331
Reynolds, O., 207-210
Reynolds’ number, 207, 208, 210, 214
Richards, J. E., 372
Righting arm, 72. 73, 99-102, 104. 105
Rise of floor, 23
Rolling, 141, 145, 146
reduction of, 147
Rolling in irregular waves, 146
Rolling in regutar waves, 146
Roughness, 214, 220
corrosion, 220
fouling, 220, 221
structural, 220
Roughness allowance, 221, 259
Rudder, 229
Run, 31

Scantlings, determination of, 396
Schlick, O., 342, 357, 375, 376, 378
Schoenherr, K. E., 214

formula of, 214-216
Sea keeping tanks, 247
Sea spectra, 138141, 144
Second moments of area, 59-62
Section modulus, 163, 164, 167
Section shape, 251
Self-propulsion point (model), 291

J ' -
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Self-supporting tanks, 13
Separation, 229, 231
Shaft bossing, 30, §3, 230
Shaft brackets, 30, 230
Shaft horsepower (S.H.P.), 278, 281
Shear deflection, influence on vibration
frequency of, 342344, 361
Shear stress, 168, 169
Shearing force, still water, 151
wave, 158, 159
Sheer, 22, 23
Sheer profile, 29
Shell displacement, 83
Shelter deck, 5
Shelter deck ship, 5, 6, 7, 389
Ship calculations, 51
Ship design, 387-399
Ship form, 27
design of, 393, 394
Ship motions, 128, 141, 148, 150
Ship resistance, example of calculation
of, from model experiments, 242-
245
Ship types, 5-17
Ship vibration, 333
flexural, 337, 338
empirical formulae for, 341, 342
local, 337
torsional, 338, 339
calculation of frequency of, 372-375
Ship vibration exciting forces, 333-335
Ship vibration coupling, 338, 339
Shrouded (ducted) propellers, 301, 302
Side loading, 4
Simpson’s rule, 54-64
Skew, 266, 267
Slamming, 334
Slimness, 248, 249
Slip, 276
Slung weight, influence of, on stability,
93,94
Smith, G. K., and Woodhead, R. G., 399
Snaith, G. R., and Parker, M, N., 399
Specific resistance coefficient, 218
Spectral density, 138
Speed, 15-17, 388
Speed/length ratio, 206
Speed through water, 306-309
Spreading function, 140, 141
Stabilising equipment, 16
Stability, 2, 3,9, 18
longitudinal, 2, 79-81
transverse, 2, 71-79
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Stability and trim, 394, 395
Stability when docking, 97-99
Stabilograph, 96
Stagnation point, 270, 297
Stalling, 269
Stanton, T, E., 233
Statical stability, curves of, 101, 102, 109
Steel, higher tensile, 192
mild, 11, 190-192
nickel, 13
Steering gear, 5
Strength, 150
local, 152
longitudinal, 2, 15, 152, 153
transverse, 2, 152, 184-189
Strength calculation, dynamic, 171-173
static, 156, 157, 160-162, 166
Stress, 162, 165, 166
Structural capability, 196, 197
Structural discontinuities, 189, 345-347
Structural failure, 185-197
Structural response, 162-165
Structure, function of, 153 155
Submarine, 2
Superstructure, influence of, on stability,
110,111
Surging, 141
Swaying, 141

Taylor, J. L., 344, 355, 358, 374
Tchebycheff’s rule, 65

Telfer, E. V., 292, 293, 308, 309, 392
Theorem of least work, 185
Thornycroft, J. L., 294, 29

Thrust, 278

Thrust coefficient, 282

Thrust deduction, 289, 291, 293, 294
Thrust horsepower (T.H.P.), 278, 281
Tidal speed, 306, 307

Tideman, 240

Titanic, 48, 119

Tobin, T. C., 367

Todd, F. H., 350, 358, 376- 378, 383
Tonnage, 5, 44-48

Tonnage opening, 5

Tons per inch immersion, 83
Torque, 278

Torgue coefficient, 282

Torsion, 180, 181

Torsionmeter, 303

Townsin, R. L., 355, 356, 371
Tramp ships, 7, 389

Transport system, 2
Transportation, 387-389
Transverse metacentre, 72-79

Index

Trapezoidal rule, 51-54

Trial condition, 309, 310

Trial data, analysis of, 310-312
Trial speed and power, 302-312
Trim, 25, 26, 80, 81

Tumble home, 24, 25

Tuning factor, 144, 329, 330
Turbina, 294

Turbulence stimulators, 210
Turbulent flow, 208-210
Tutin, J., 398

tltimate strength, 191-193

Unbalanced forces, 333, 334

Underwater volume, calculation of, 68,
69

Unstable vessel, stability of, 105-107 -

Use of S Units, 320-322

Vedeler, G., 374
Vertical prismatic coefficient, 33
Vibration, 323-385
amplitude of, 323
calculation of, 379-382
free, 324
natural frequency of, 324
Vibration frequency, calculation of,
by full integral method, 357-365
by energy method, 365-367
influence of rotary inertia on, 356, 357,
361, 367 370
Vibration frequency for higher modes,
370 372
Viscosity, 200
Volumes, 62

Wake, 288, 291
Wake fraction, 288, 289
determination of, from trial, 312
value of, 292-294
Wall sided formula, 102-105
Waterlines, 27, 29
Waterplane area, 33, 34
Waterplane area coefficient, 33
Watertight subdivision, 117-119, 396
Wave,
apparent period of, 133, 134
effective height of, 176, 177
energy of, 134, 179
length of, 129, 130
period of, 132, 133
pressure in, 131, 132
spectrum ordinate of, 178- 180




Wave, cont.

trochoidal. 130

velocity of, 129, 130
Waves,

irregular, 135

regular, 128, 129
Weather deck, 26
Weather groups, 174-175
Wetness, 148

Index 407

Wetted surfacc area, 221-223

Wigley, W. C. §,, 225, 226

Winches, 4

Wind, influence of, on stability, 115-117

Yawing, 141
Yield stress, 189--191
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