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Summary

Renewable power of wind waves in oceans, seas, large lakes and storage ponds is a
derivative from the power of the sun and the wind. The mean specific power of
perturbation of the World oceans is rated at 2.7 W m-2. Traveling substantial distances
(hundreds of kilometers), the perturbation accumulates energy. Due to this, the energy
becomes naturally concentrated. The mean specific power of wind waves for the
countries of the Northern Hemisphere is about 25 kW per 1 m of the wave front. The
useful power of wind waves is estimated as 2.7 billion kW.
Existing theories of wave movement allow predicting their behavior only
approximately. However this approximation is sufficient for practical analysis of the
work processes of wave power installations.
Theoretical description of linear, nonlinear and isolated waves is given. Wave behavior
in deep and shallow water as well as near the shore is analyzed. Equations are presented
to calculate the energy and power concentrated in different kinds of waves.
Estimations of power resources for the world oceans and for some countries are given.
1. Introduction

©Encyclopedia of Life Support Systems (EOLSS)

RENEWABLE ENERGY SOURCES CHARGED WITH ENERGY FROM THE SUN AND ORIGINATED FROM EARTH–
MOON INTERACTION – Vol. II – Wave Motion Physics and Energy Potential - N.K. Malinin

Wind waves are charged by solar energy and its derivative - wind energy. There is a
general air circulation in the atmosphere. Hot air above the low latitude waters flows up
and moves to the polar sector, where it cools, goes down and moves backwards. The
shape of the Earth influences this type of circulation and its rotation.
Water masses receive energy from the moving air masses due to friction in the boundary
layer. This energy is the higher the more surface is distorted.
Wave parameters that can be measured directly are its height and period. These
parameters can be obtained using a wave grapher or can be estimated by sight.
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The majority of existing collected information is done by sight. It is known, that the
observed height of the wave does not coincide with the mean wave height. Yet this
height is close to the wave’s height, defined as the mean of one third of the maximum
waves heights from the general sequence of wave’s heights.
There is no mathematical theory, which can accurately describe this phenomenon;
existing theories can only approximate it.
The linear theory of waves, also known as the Ary theory, is used in this paper.
-

TO ACCESS ALL THE 30 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sampleAllChapter.aspx

Bibliography

Abuzyarov Z.K.(1981). Sea wave and its forecasting, 165 pp. L.:Gidrometeoizdat. (in Russian).
[Parameters of sea wind waves are examined, and static methods are given to forecast sea perturbation,
depending on certain factors]
Battjes J. (1985 ). Long - term wave height distributions at seven stations around the British Isles, p. 179189 -Deut. Hydr. Leit., J. 25. [The results of long researches of wind waves parameters are presented
base on tests carried out on British isles]
Bretschneider C.L. (1952). The Generation and Decay of Wind Waves in Deep Water, p 381-389..
Transactions of the American Geophysical Union, Vol. 33, No. 3. [Analysis of specific features of
forming and fading of sea wind waves is given. The spectrum of these waves defines the potential
accumulation of their energy]

Ippen A.T. Ed.(1966). Estuary and Coastline Hydrodynamics, pp. McGraw-Hill, New York. [Various
problems of estuary and marine coastal line hydrodynamics are treated. The role of wave power devices
for protection of the coast line is discussed]
Johnson J.W. (1953). Engineering Aspects of Diffraction and Wave Refraction, pp. 617-652.
Transactions American Society of Civil Engineers, Vol. 118, No 2556. [The processes of undulation,

©Encyclopedia of Life Support Systems (EOLSS)

RENEWABLE ENERGY SOURCES CHARGED WITH ENERGY FROM THE SUN AND ORIGINATED FROM EARTH–
MOON INTERACTION – Vol. II – Wave Motion Physics and Energy Potential - N.K. Malinin

diffraction and refraction of waves are analyzed from the point of view of application for wave power
devices]
Matushevsky G.V. (1977). A new type of function describing the wave parameters distribution,.pp. 6672. Meteorology and hydrology, ¹3. (in Russian). [The aspects of static estimation of wind wave
parameters are to be taken into account while determining the power potential of wind waves]
Munk W., Tucker M., Snodgrass F. (1957). Remarks on the Ocean Wave Spectrum, pp. 45-60. National
Academy of Science, Publication No. 515, Washington, D.C.. [The Ocean wave spectrum analysis is
presented to select wave power devices main parameters]
Stoker J.J. (1957). Water Waves: The mathematical Theory with applications. Interscience Publishers.,
Inc, New York. [The mathematical theory of wave movement is developed]
Volshanik V.V., Matushevsky G.V.(1985). The energy of sea wind waves and principles of it’s
conversion, pp 41-45. Hydraulic Engineering construction, #4. (in Russian). [Accurate correlation for
assessment of wave power resources are given, depending on the static characteristics of wave]

U
SA NE
M SC
PL O
E –
C EO
H
AP LS
TE S
R
S

Wiegel R.L. (1962). Diffraction of waves by a Semi-Infinite Breakwater, pp. 27-44. Journal of the
Hydraulic Division, American Society of Civil Engineers, Vol. 88, HY 1, January. [Diffraction of waves
on a semi-infinite breakwater is analyzed and the obtained results used to study certain wave power
devices]
Biographical Sketch

Nicolai K. Malinin, Professor, Department of nontraditional and renewable energy sources, Moscow
Power Engineering Institute (Technical University), Russia
Born 25 November 1938, Moscow

1962 Graduated from the Moscow Power Engineering Institute
1968 Ph.D.

1995 Full Professor

1993 up to now Deputy head of the chair «Nontraditional renewable energy sources», Moscow Power
Engineering Institute
Author of 160 scientific publications

Main field of activity - renewable energy sources

Corresponding member of the Russian electrotechnical academy

Corresponding member of the Russian academy for water engineering science

©Encyclopedia of Life Support Systems (EOLSS)

