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Figure 1 A pair of flat plates planing in the water with speed U and an attack angle 6. (a) perspective; (b) a side view; (c) a back view. Wherein:
x, y and z compose the coordinate system; O is origin of coordinate; @ is the attack angle against the horizontal; 2a represents the length of plate;
2b represents the width of the plates; 2/ represents the interval between the parallel plates; Jis the draft depth of the plates; Ox is the ordinate; Oz
is the abscissa; Oy is the vertical coordinate.
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Figure 2 The integral circuit on the complex plan . Wherein:

%
W

C 2 Al 1)

a=o+iris a complex variable, kj is an arbitrary real constant, ¢, is a
real constant, C, is a large arc of the circuit, and C, is a small arc.
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Figure 3 The integral circuit on the complex plan S Wherein:
P=o+itis a complex variable, k; is an arbitrary real constant, ¢, is a
real constant, C),is a large arc of the circuit, and C. is a small arc.
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Figure 4 The integral circuit on the complex plan S Wherein:
P=o+itis a complex variable, k; is an arbitrary real constant, ¢, is a
real constant, C,, is a large arc of the circuit, and C, is a small arc.
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Hydrodynamic buoyancy

CHEN ZhenCheng’

Group for Fluid Mechanics, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China

In nature, there exists the hydrostatic buoyancy and the hydrodynamic buoyancy practically. A body in static state
under or on the water surface bears the hydrostatic buoyancy. Archimedes discovered that the quantitative value of
the hydrostatic buoyancy equals the weight of the same volume water displaced by the said body. A moving body
keeping an attack angle against the horizontal plane under or on the water surface would arouse the hydrodynamic
buoyancy. Inferring from physical qualitative analysis, the hydrodynamic buoyancy is closely related with the
physical factors of velocity, size, draft depth, attack angle of moving body, water density, and gravity acceleration
embodying the action of gravity field to the fluid field. If the quantitative value of the hydrodynamic buoyancy is
expressed by mathematical analytical expression, then it is the function of these physical factors. People hope to
know the hydrodynamic buoyancy. Here we present a research into this problem, applying a new integral transform to
solve the problem of the hydrodynamic buoyancy, and an analytical expression of the quantitative value of the
hydrodynamic buoyancy has been acquired. The said expression generalizes the related physical factors of the
moving body that contribute to the hydrodynamic buoyancy and the mutual-restricting relationship among these
factors, which agrees with the physical qualitative analysis. Using a boat we designed by the result of this paper, the
experiments in navigation show that the result of the theoretical calculation is in good agreement with the data
acquired from practical measurements in the experiments. This proves that the researching result of this paper agrees
with practice and has general significance. The said method may solve many problems in the design and production
of hydrodynamic engineering. Finally in this paper, compared with our researching result, the forefather’s
approximate calculation formulae of the hydrodynamic buoyancy have been discussed.

hydrodynamics, hydrodynamic buoyancy
PACS: 47.15-x, 47.15.km, 47.35.-1, 47.35.Bb
doi: 10.1360/132012-688



