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Introduction

Nowadays there are appear more and more attempts

to disclose new methods of obtaining energy from the

ambient space, i.e. from heat, electromagnetic,

gravitational fields, physical vacuum, aether, etc. (See,

for example, publications in New Energy Technologies

[1-3]). The publications demonstrate that researchers

meet various incompletely investigated physical

processes. These scientific areas are difficult to be

investigated. All this makes obstacles for development

of works on creation of new energy sources. In this

work there is made an attempt to demonstrate

general properties of energy sources of any physical

nature. This attempt is based on a general analysis

of properties of matter. A theory of transformers is

used to investigate general properties of matter.

Action of all physical, technical and biological systems

is expressed in energy transformation. Numerous

theories based on particular (specific for some system)

methods are applied for description of these systems.

However, if the number of degrees of freedom and of

elements inside a system increases then many theories

are not able to describe operation of the systems. First

these problems appeared in electrical engineering,

radio engineering, automation and acoustics. The

theory of transformers is applied to these fields of

science. The theory represents a complicated system

as a “black box” having several inputs and outputs.

Operation of the numerous elements occurring inside

the box is represented as some equivalent functions

reduced to the inputs and outputs.

In the last decades methods of solution of mechanical

dynamic tasks by the method of complex resistances

are developed as well as representation of elements

as linear transformers [11] and finite elements in liquid [14].

This tendency can be applied to the mechanics of

liquids and gases. Now there are successfully

developed those concepts which assume observation

of models having very few degrees of freedom to be

enough for analyzing processes in hydrodynamic

systems [10]. However, a mathematical apparatus for

description of transformers operation which is well-

developed in these areas of science and engineering

has a special view and is applicable only for these

scientific areas.

Academician A.A. Harkevich developed a theory of a

linear transformer up to the level of the general theory

of transformers which is applicable for transformation

of any types of energy [24]. The general theory of

transformers proposed by A. A. Harkevich is applicable

for description of various energy sources, flying and

swimming objects, functioning of different animals’

organs, and technological processes. In this work some

general properties of matter and energy sources are

investigated, according to the general theory of

transformers.

General theory of energy
transformer

The whole ambient space, from the microworld to the

macroworld, is filled with energy. According to different

theories, space is represented as a compact medium

(i.e. having distributed parameters) or a medium

consisting of a limited number of discrete elements (i.e.

having concentrated parameters). On the analogy of

hydrodynamics [10, 14] the compact medium can be

represented as an equivalent system with a limited

number of degrees of freedom. Hence, the whole space

can be represented as some system consisting of

elements and communications between the elements

with a limited number of degrees of freedom. Energy

exchange occurs due to the degrees of freedom. Energy

transmission occurs if energy gradient is presented in

the ambient space. Due to the energy gradient a force

tends to realize transmission in the space [4]. The

elements can be systems as well.

Hence, the more we observe dividing the elements on

the systems and the systems on the elements the more

we will penetrate into the microworld (i.e. atoms,

elementary particles, physical vacuum, aether, etc.).

The more we combine the elements in the systems,

and the systems in the new larger systems the more

we observe the macroworld (the Solar System, galaxies

etc.). All the systems and the elements are

interconnected. The systems and their elements are
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transformers of energy. Energy motion occurs in the

smallest part of space. Consequently, the whole space

can be represented as a system consisting of the energy

transformers. In the general case due to every type of

energy limits of a transformer consist of outer limits

(i.e. communications with the macroworld) and inner

limits (i.e. communications with the microworld).

Dividing into the macroworld and the microworld

occurs in relation to the size of a transformer for every

type of energy. Types of energy coming through

communications of a transformer and inside it may

differ, i.e. mechanical, heating, electromagnetic,

chemical and other known and unknown types of

energy.

The processes in which a great number of interacting

elements and different types of energy participate are

very complicated and do not allow describe the

processes accurately by modern mathematical

methods. Hence, there is a problem to find such

methods of solution of the tasks which without

disclosing all the communications inside the element

can give the understanding of the way an element

moves in the system. The following premises can be

made for the method of solution of the task of a system

and its elements’ motion:

1. Motion of all the elements in the space is

characterized by energy exchange occurring among

them;

2. We are interested in a certain limited area for

every individual type of energy. The chosen limited area

will be called as a transformer;

3. The transformer has degrees of freedom both on

its limits (sides) and inside it (inner degrees of freedom);

4. Further this limited area (the transformer) which

has or is able to have a limited number of degrees of

freedom (sides) at its limit will be observed;

5. Interaction between this transformer and the

ambient space occurs only through these degrees of

freedom (sides) by means of energy exchange;

6. Motion of energy between the elements of the

transformer occurs according to its degrees of freedom

inside the transformer. There can be a limited or

unlimited number of degrees of freedom.

7. All the space is full of the transformers. All the

transformers adjoin each other without gaps. Energy

exchange between the transformers occurs through

their sides which do not have a size but reflect general

kinematical and dynamic characteristics of the energy

transferred through these sides.

Editor: The full variant of the article includes

mathematical description of operation of energy

transformers which is followed by these conclusions:

- There can be any number of different types of

elements having a corresponding number of degrees

of freedom and any type of energy inside the

transformer. However, on every side of the transformer

a generalized force has the same value and depends

only on change of energy according to this degree of

freedom. Therefore, two transformers are considered

to be equal if the generalized forces (energy changes)

on all the sides are equal. In this case it is not

necessary for the inner structure of the transformer,

number of inner degrees of freedom, and energy types

of these two transformers to be equal. This is a

principle of equivalency of transformers at the

equivalency of the forces acting at the sides of

transformers.

- In the general case the generalized force at any

side depends not only on energy exchange occurring

at this side but on energy exchange occurring among

the sides or at other sides of the transformer. The

generalized forces are produced by energy

distribution in the space.

- A transformer is characterized by the fact that

there are different types of energy at its different input

sides (or the energy can be of the same type but

having other characteristics of motion).

Resistances of the interaction provide information

about physical properties of the transformer, in

particular, about physical interaction between the

sides. At that a number of inner degrees of freedom

in this transformer as well as the reactions at the other

sides do not play any role. Proper resistances of the

sides and resistances of the interaction provide

information about inner physical characteristics of the

transformer reduced to equivalent values at the sides.

Hence, it is possible to have two transformers having

equal equivalent resistances of interaction for all the

sides. However, according to their geometrical and

constructional characteristics and types of energy, the

transformers will be different. The resistances may

be a function of  kinematical  characteristics

(a nonlinear transformer) or of time (a parametrical

transformer). Moreover, it can have constant values

(a linear transformer).

It is appropriate to consider physical properties of

matter included in the volume of a transformer only

due to resistances at the sides of the transformer.

Structure of the transformer

Every inner degree of freedom can be represented as a

series circuit. By analogy with electric circuits [6, 7,

11, 16-18] the transformer can consist of various

circuits. An unlimited number of degrees of freedom

allows represent a transformer consisting of an

unlimited number of chains. The circuits have series,

parallel, or mixed junctions. A part of a circuit whose

elements have the same generalized displacement is

called as a branch. The branch can consist of one or

several elements. A place where three or more

branches are joined is called as a multiple junction. A

circuit is considered to be a closed path including

several branches and multiple junctions. All the

elements of a chain connected in series have equal

generalized displacement (as well as equal speed and

acceleration). The generalized force acting on the
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whole circuit is equal to the sum of forces acting on

the elements of the series circuit.

The elements connected in series can be replaced by

one element in such a way that the generalized

displacement and the summary generalized force would

not change. In the case of a parallel connection all the

branches of the circuit are joined to the same pare of

multiple junctions and are under influence of the same

generalized force. Parallel circuits can be replaced by

series equivalent circuit and vice versa [6, 7, 11, 17, 18].

Hence, a number of inner degrees of freedom and a

quantity of chains may be decreased as well as

increased. In this case resistances occurring on all the

sides will be constant.

Structure of the linear
transformer

The simplest transformer is a one-side transformer

having one inner degree of freedom…

If to the input of the transformer we deliver generalized

displacement (or force) which depends on time as a pure

sinusoidal signal then the linear transformer will have

sinusoidal reaction of the same frequency. For the

sinusoidal signal with fixed frequency the linear

transformer (including a transformer having an

unlimited number of inner degrees of freedom) can be

represented as an equivalent transformer reduced to this

input as one chain. An equivalent transformer placing

at this input at other fixed frequency of sinusoidal

disturbance will be represented as a chain having one

degree of freedom but different values of chain elements.

If the signal at the input of the transformer is of

complicated time-periodical form then it can be

decomposed to Fourier series. Every harmonics of the

Fourier series will produce its own chain. The general

complicated signal will produce the complex chain

consisting of compound sum of elementary series

chains. This complicated chain consists of elementary

chains interconnected in series or in parallel and

combined in multiple junctions and circuits. The

construction principles of this complicated chain can

be based on methods of identification and synthesis

which are well developed in electrical engineering,

automation for linear and non-linear transformers [9, 12,

13]. These principles are formally useful for transformers

which transform energy of any physical nature.

Identification produces so much elementary chains as

the number of inner degrees of freedom. Every

elementary chain reflects motion by one inner degree

of freedom. Physical analogy occurring among motions

of different nature is actual here [11, 16, 18]. Values of

the generalized masses, elasticities, dissipative and

active elements can depend on kinematical variables

(non-linear chains), on time (parametrical chains), or

they can be constant (linear chains).

If a series circuit includes mass and elasticity then it

will have resonant frequency. At this frequency

reaction of mass and elasticity will be absent in the

summary reaction. It is equal to the fact that we will

know nothing about the value of mass (and elasticity)

and, moreover, about its presence at all. The mass

can have huge value, but it will be absent for us.

Hence, if we assume a transformer as an atom then

the atom may include elementary chains having huge

masses (much more than the mass of the Earth), but

we will not know about it until we apply such

frequency to the input which explicates this mass.

Any energy transformer including a transformer with

distributed parameters can be represented as a

system of elementary series and parallel chains

connected in a certain way. A concrete transformer

can have various types of these connections. All of

them can be included into another combination of

connections that is accompanied by change of values

of masses, elasticities, dissipative and active

elements. However, in this case equivalency of

reaction should be fulfilled at a certain diapason of

frequencies on all the sides of the transformer.

There is a special spectrum of resonant frequencies

for every combination of connections of the

transformer. There will be an unlimited number of

degrees of freedom and, hence, an unlimited number

of resonances for the transformer with distributed

parameters (for example, an elastic nail, a

compressible fluid having a limited size). Our

influence on the transformer usually has a certain

diapason of frequencies. As the result of a limited

diapason of excitation frequency the transformer will

represent a system having a limited number of inner

freedom, even if the transformer has distributed

parameters.

Values of equivalent elements depend on oscillation

frequency. Moreover, according to known laws,

several parallel circuits can be transformed into a

series one and vice versa. Taking it into account the

following conclusions can be made:

1. The generalized mass, elasticity and dissipative

elements do not have constant values in nature. Their

value depends on frequency of the process, i.e. they

depend on the character of time-change of the

disturbance acting on the transformer.

2. The generalized mass, elasticity and dissipative

elements are products of time-space change of energy.

Types of energy transformers

Transformers can be nonlinear, parametrical and

linear. The transformer can be active (having an

internal source) and passive (having an external

source). The passive transformer can never be an

energy source (by definition). A transformer can

accept or transform one type of energy

(monoenergetic transformers) or several types of

energy (polyenergetic transformers). The

polyenergetic transformer includes a mechanism and
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corresponding elements and chains which allow

transform one type of energy into another one.

Fundamentally, all the transformers are polyenergetic

transformers of energy, however many of them can be

represented as monoenergetic ones since other types

of energy participate weakly in them. Designing a

transformer it is more convenient to put the energy

source out the transformer. Let us further classify the

passive transformers.

The passive transformers can belong to the
following types:

1. Simple transformers

In this case energy is produced at the output due to

transformation of energy coming to the inputs into

energy of another type or having other characteristics.

The following transformation can serve as the example.

An electric transformer: resistance of one value comes

to the input, and the resistance of another value comes

from the output (a type of energy is the same).

A furnace for combustion of fuel: energy of chemical

connections comes to the input and heating energy

comes from the output (energy of radiation may be

neglected).

A Wind Generator, Hydroelectric Power Station: kinetic

energy of moving air or water comes to the input, and

electric energy comes from the output.

2. Energy intensifiers

In this case a transformer intensifies energy coming to

one of the inputs due to energy coming to the other

inputs (or to the other input). Below there is an example

for a monoenergetic transformer. Energy (an electric

signal having certain parameters) comes to the input

of a transformer, and the output energy has the same

characteristics but it is more intensive. It can occur

due to electric energy coming to the other input of the

transformer.

A heat pump represents an example for a polyenergetic

transformer. Low potential heat energy of the ambient

space (air, water, ground) comes to the input of the

heat pump, and electric energy from a power network

comes to the other input. The output heat energy has

value which is equal to the sum of the coming heat

energy of the ambient space and electric energy

coming from the power network through the electric

engine of the compressor. The output heat energy

excesses energy coming from the power network by

several times. The output energy is always lower than

the sum of the low potential heat energy and the

electric energy coming to the input. Hence, the output

of a heat pump is always less than unit.

Efficiency of the heat pump consists in the fact that a

consumer pays for electric power produced by power

network only (use of the low potential heat of the

ambient space is free). However, the output heat

energy is several times more than the energy which

can be produced by the electric power coming to the

input.

3. Active oscillator

An active oscillator is a device of a certain type. Energy

of time-constant characteristics comes to its input, and

at output there is energy of time-periodical

characteristics. Energy with time-periodical

characteristics can come to the input as well since

these characteristics are not connected with the time-

periodical characteristics of the output energy. The

transformer can operate in a mode of an active

oscillator if it has the following features:

1. Indirect connection as a series circuit: one of the

outputs is connected to an additional transformer

whose output is connected to one of the inputs of the

transformer. The additional transformer provides

certain changes of the input signal (time delay).

2. Energy comes to the input (it can be time-

constant or time-periodical).

3. The transformer must have a certain type of non-

linearity.

Examples of the active oscillator

Internal combustion engine: the indirect connection is

the system of combustion, the non-linear element is

the system of admission and exhaust valves, and the

energy source is energy of chemical connections of fuel.

Various electric generators: all of them have the indirect

connection, the non-linear element, and the energy

source.

The active oscillators differ from the electrical

intensifiers qualitatively. The difference consists in the

fact that the active oscillator can operate and receive

energy from the ambient space without additional

energy coming to it (from a power network, for

example).

Theorists and experimenters try to create a self-

supporting self-organizing system in their works on

creation of alternative sources. This fundamentally

correct tendency requires using theory of active

oscillators. There is the developed theory in electrical

engineering, automation, and other scientific fields [25].

To simplify application of these theories it is necessary

to use analogy between equal processes which take

place in different physical fields.

4. Rectifiers

Time-periodical energy comes to the input of the

transformer. The output energy has time-constant or

practically time-constant characteristics. If the

transformer has a non-linear element or elements of a

certain type (a diode or a one-sided valve) then it can
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operate in the mode of a rectifier. The examples are

electrical rectifiers and pumps of a valve type.

Properties of energy transformers

General properties:

1. A transformer can transform energy of one type

as well as transform one type of energy into another

type.

2. The generalized kinetic, potential and

dissipative energies are specific peculiarities of energy

change in the space and time.

3. The generalized masses, elasticities and

dissipative elements are products of energy change in

space and time.

4. Values of the generalized masses, elasticities

and dissipative elements (existing inside the

transformer as well as reduced to the equivalent values

on the sides of it) depend on a temporal character of

changes of kinematical or dynamic disturbances.

Values of the generalized masses and elasticities at

the sides of the transformer are lower than the

corresponding values inside the transformer.

5. Energy interchange between macrostructures

and microstructures can occur through a transformer.

6. One area of space can “know” about another

area of space through energy exchange only, i.e.

through generalized dynamic and kinematical

interactions. In the light of the fact that chains of

different transformers can have similar physical

properties (for example, an equal resonant structure)

interference of these transformers seems to be possible

including interference occurring at a great distance.

Properties of the passive monoenergetic transformer:

1. Transformation of characteristics of the same

energy type.

2. The output energy can be both equal or lower

than the sum of energies coming to all the inputs. The

sum of the output energies decreases due to dissipative

losses occurring inside the transformer.

Properties of the passive polyenergetic transformer:

1. One energy type coming to an input can be

transformed into another energy type coming from the

output.

2. The sum of energies of all the outputs can be equal

to the sum of energies of all the inputs or less than it. The

sum of the output energies decreases due to dissipative

losses occurring inside the transformer. The output will

always be lower than unit. If the energy coming from

certain of the outputs (within the limits of one output) is

considered as a positive effect then the output will be

less than the mentioned value.

3. Energy of one and the same type comes to the input

and from the output while other energy types can come

from other outputs. This property can allow increase one

type of energy coming from an output at the expense of

the other types of energy coming to the inputs.

Analysis

This article is aimed to provide general properties of

the energy transformers and to analyze some

problems of creation of renewed energy sources,

according to these properties. There are made various

attempts to design a renewed energy source which

would produce energy without fuel consumption. In

the light of the above mentioned results, the

researches on creation of the renewed energy source

may be represented by the following way. Energy can

be produced from the macrostructures and the

microstructures.

In the case of the macrostructure, energy can be

produced by a simple transformer, an electric intensifier

or an active oscillator. Methods of production of energy

from the ambient space by means of simple

transformers (thermoelectric and hydroelectric power

stations, wind generators, etc.) are developed

sufficiently by the humankind. Works on producing

energy from the ambient space by means of energy

intensifiers are on its initial stage. Heat pumps, which

utilize low potential heat energy by means of Freon-

compressor heat pumps, are successfully introduced.

One of the perspective approaches is replacing such a

heat pump by a vortex oscillating heat pump which

does not contain Freon and a compressor [3, 5, 19, 22].

In future it will be possible to replace the energetic

pump by a new energy transformer of the type of an

active oscillator. In this case the energy source will

always obtain energy from the ambient space without

using additional energy from a power network. Energy

sources of the type of the active oscillator are internal

and external combustion engines, stream engines, etc.

In the general case a transformer can contain different

energy types and has communications with outer

microstructures. It should be noted that the outer

microstructures can be included in the geometrical

size of the transformer. Energy of this microstructure

can be huge; hence, this energy can be obtained from

them for a very long period of time. Atomic reactors

can serve as an example for this fact. The types of

energy in these microstructures can be represented

by known types (electromagnetic energy, nuclear

energy) and unknown types (whose numerous

quantity can be considered). These energy types exist

in the ambient space. However, almost all the

transformers of energy produced by a human (except

the nuclear reactors) do not interact with the energies,

and we do not obtain energy from these

microstructures.

The task of creation of a new energy source consists

in designing such an energy transformer which could

obtain energy from the microstructures and transform

it into the type of energy which is needed to a

consumer. In this case all the designed transformers

will not have over unit output. Efficiency of these

transformers will be defined by the cost of the energy

produced by them. This energy depends on a ratio of
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energy coming to one of the inputs (electric power)

(for example, in heat pumps) to the output energy. If

the output energy is much more than the artificial

energy which comes to one of the inputs then this

transformer can be very useful for a consumer.

New high effective energy sources are often claimed

to be created. According to the observed facts,

existence of such sources is practically possible.

Nevertheless, realization of this source will depend on

our knowledge of physics of the microstructures and

methods of transformation of energy of the

microstructures into such type of energy which can be

used by a consumer. Physics of microstructures is

investigated badly, and many types of energy are

totally unknown. Therefore, modern scientists try to

create the new energy sources at random. In this case

the following results can be achieved:

1. The high effectiveness of an energy source (over

unit output) does not correspond to reality.

2. The output energy of the energy source is

actually higher than the input energy (the source of

the energy intensifier type).

3. The energy source actually produces energy

without artificial input energy (the source of the active

oscillator type). It can occur if an inventor failed to

recognize the source of energy coming from the

microstructures. It can be connected with particular

or total lack of exploration of physics of the

microstructures. Moreover, the fact is caused by

transcendent difficulty of disclosing energy sources

from the macrostructures.

Conclusions

It is principally possible to create an energy source

whose output energy would be higher than its input

energy (an energy intensifier) or an energy source

which would produce energy without additional input

energy (an active oscillator).

1. Various energy sources or transformers of energy

of the macrostructures and microstructures can be

designed.

2. Practical value of the energy source is defined

according to cost of its output energy instead of the

output value.

3. Designing new energy sources it is useful to

consider them from the point of view of transformers.

It is worth to define all the communications of the

transformer and to state experimentally energy at all

the accessible communications of the transformer.

4. Developing theories of sources it is expedient to

use physical analogy and to take into account ready

results of works on theories of transformers, chains,

etc. of electrical engineering, radio engineering,

automation and other scientific fields.

5. In the light of the fact that it is planned to obtain

energy from the microstructures it is necessary to pay

attention to new probable types of radiation and to

their influence on a human.
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