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ABSTRACT 

The report contains 58 pages, 26 figures, 1 table, 1 graph. The report use 15 references to other 

publications. Keywords: energy conversion, centrifugal energy converter. 

Object of study in this paper is method of converting of dissipated environment heat energy. Also we plan 

to calculate parameters of energy converter, operating according to this method. The objective of the 

work is determination of principles of conversion of environmental heat energy mechanically, by means 

of compression-decompression of elastic working body and to design autonomous fuel-less power source. 

The methodology of the project: Considering main known technical solutions in this field of research, the 

author offered theoretical model of calculation of main parameters of the process. Then set of design 

documentation can be created to produce experimental energy converter. Testing of this experimental 

model will allow adjustments of the theoretical model. The result of this work should be develop up to 

workable concept of energy conversion, which must be proved by experimental way. 

There is no open information about this object of research in Russia and abroad. Some analogues are 

discussed in this report. 

Practical development of this research is autonomous fuel-less source of mechanical energy and 

propulsion force. This machine can be used to be electric power source to provide electricity power in 10 

kW - 10 MW level. 

Importance of this technology for industrial needs can be evaluated by analyzing fuel component of any 

industrial production process. This fuel component reduces efficiency of all kinds of transport and 
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increases production costs of any product, including agricultural products. The proposed technical 

solution eliminates this costly fuel component. 

At this stage (R & D) the design documentation is developed to produce experimental device only. 

Development of research is future stage allows build prototype of power converter and organize mass 

production of autonomous power sources. 
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NORMATIVE REFERENCES 
 

This research report use references to Russian standards of documentation: 

1. General requirements and rules of design documentation must correspond to Russian Standard 

GOST 2.105-95 "Unified system of design documentation. General requirements for textual 

documents " (approved by resolution of the Russian State Standard at August 8, 1995 ˉ 426). 

 

DEFINITIONS 

 

Present report use following terms with corresponding definitions: 

1. The converter means centrifugal vortex converter of environmental heat energy into electric power. 

2. Low-potential heat means scattered thermal energy of environment, in particular, energy of air. 
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3. The heat pump means device to transfer heat energy from low-potential source of heat energy (with a 

low temperature) into energy of more hot heat carrier. Thermodynamic describe heat pump as reversed 

refrigerator.  

4. Working liquid, liquid working mass, working mass ï it is water, oil or other liquid substance to be 

used in centrifugal vortex converter of energy. Important property of this ñworking liquidò is its inertial 

mass (rest mass).  It is necessary to use it in inertial processes, for example, in rotation or accelerated 

movement. 

5. Elastic working body is aerated working liquid, i.e. liquid mixed with some amount of air. Property of 

elasticity in this case is essential to accumulate potential energy in form of elastic deformations. 

6. Working mix  is elastic mix of liquid and gases. 

7. Aerated mix or aerated liquid  is stream (flow) of liquid including air bubbles. 

8. Coefficient of increase of power is ratio of kinetic energy of stream of working liquid at the outlet 

from nozzle of rotor pipe to kinetic energy, which was spent to create rotation of working liquid in the 

rotor. 

9. Laminarization of a stream of air or liquid  is reduction or full elimination of turbulence of this 

stream. It is reduction of entropy of this stream, i.e. alignment of speed vectors of molecules in one 

direction. 

10. Aether is universal gaseous environment media. It consist of particles. The particles have some mass, 

it is much less than mass of hydrogen atom. More detailed description is presented in article [1] by Prof. 

Mendeleyev's definition of aether. Aether is connected with particles of matter, and aether is reason of its 

rest mass (inertial effects). This connection is demonstrated as inertial effect in case of accelerated motion 

of any massive body. Aether can be described with real physical properties, including elasticity of Aether.  

SYMBOLS AND TERMS 

TERM        SYMBOL 

Acceleration of gravity   -  g  (m/c
2
) 

Normal acceleration     -  ʘ  (m/c
2
) 

Length of accelerated movement way -  h  (m) 

Angular speed of rotation   - h  (rad/c) 

Rotation per minute speed   - n   (rpm).  

Linear velocity of motion    -  V  (m/) 

Velocity of stream of liquid   - u  (m/c) 

Energy      -  ɽ  (J) 

Power      -  ʈ  (Watt) 

Power of first turbine    - ʈ1  (Watt) 
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Power of second turbine   - ʈ2  (Watt) 

Power of third turbine   - ʈ3  (Watt) 

Input power     -  ʈin  (Watt) 

Expenses of liquid volumetrical  - N1   (m
3
/c) 

Expenses of liquid mass   - N2   (kg/c) 

Density of working liquid   -  r  (kg/m
3
) 

Kinematic viscosity of water   - n  (m
2
/c) 

Axial length of way of liquid in rotor - ʍ   (m) 

Angle of inclination of the screw   - S   (degrees) 

Angle of blade    - T  (degrees) 

Section of pipe    - S  (m
2
) 

Diameter of pipe    - D  (m) 

Radius of rotation    - R  (m) 

Average critical velocity   - (Vave)critical (m/c) 

Mass       -  m  (kg) 

Factor of hydraulic friction    - l 

Factor of resistance to the flow   - Cd 

Pressure     - p  (N/m
2
) 

Reynoldôs critical number     - Recritical  

INTRODUCTION 

Letôs describe current state of this scientific and technical problem. Power sources have various 

applications and we can determine two main areas: house power supply or industrial power sources, and 

also transport power sources. Relevance of present research is great demand in power sources. Modern 

power engineering is based on hydro carbonic fuel, for example, gas-turbine power plants and internal 

combustion transport engines. It can't provide growing needs in high-quality development of civilization. 

Demand grows more quickly than offer. Fuel ï based power engineering is not unique solution in modern 

World. It is necessary to change fuel concept of power engineering industry. Modern technologies must 

provide low cost and ecologically clean solutions. This process already is demonstrated in new transport 

technologies (hybrid and electric cars), wind, solar and heat pump power sources.  

In Russia and abroad, some experiments were made to obtain additional kinetic energy from  

molecules of water flow or molecules of air (transformation of environment heat energy), but we do not 

know about organizing efforts to create production facilities and start manufacturing of autonomous 

energy converters. Experimental converters of centrifugal - vortex type are shown in point 3 of this 

report. 



Report about research project ñInvestigation of possibility of  transformation of heat energy into electric energy by means of vortex processò 

6 
 

Novelty of presented here technical idea is special part of rotor, which play role of centrifuge. 

Also novelty is explanation of factor of elasticity. It is important property of working mix of gas and 

liquid in this technology of energy transformation. Purpose of the centrifuge is considered in point 8, 

where you can see some calculations of power of the energy converter.  

The proposed technical solution allows to get self-acceleration of rotor to apply this technology 

for wide range of power plants and transport propulsion units. This solution include method of creation of 

conditions of acceleration of motion of working liquid in the rotor, special elements of design to provide 

transfer of kinetic energy of  liquid stream into kinetic momentum of rotor that leads to increase of its 

torque, and also condition of transfer of kinetic energy of  liquid stream after exit from nozzle of rotor to 

the rotor, that allow to create  additional increase of torque of the rotor.  

There are three types of turbines in the rotor: screw turbine, jet turbine and turbine with blades. 

There are no known analogs of this design of the device.  

The basis of this scientific Report is Contract No. 1 of January 11, 2011 between JSC Faraday, 

Tula, Russia and Customer JSC ñVortex heat energy convertersò, Kurgan, Russia. Several sketches of the 

design are part of this report, but complete set of design documentation must be produced according to 

Russian standard GOST 2.105-95 and it was provided to the Customer separately.  

 

 

Theoretical researches in this topic can't give us completed answer to all questions about 

transformation of environment thermal energy into useful mechanical work. Several factors in theoretical 

model cannot be exactly calculated. It is necessary to organize Research Project, to design, build and to 

test experimental model, then to organize measurements to modify the theoretical model, and then to get 

more detailed understanding of parameters of all processes. After this stage it will be possible to design 

commercial level prototype of the energy converter.  

This Research Project is planned only to calculate parameters of design of experimental level 

model of energy converter, and after its testing we can come to new level of researches. It is necessary to 

check all parameters of  theoretical model by means of experiments.  

The main technical characteristics of the offered experimental model are following: 

- The dimensions were set by Customer. 

- The rotor of the converter has spiral pipes filled with moving liquid. 

- In the centrifuge, by means of mixing of liquid and air we can create cavitation effects, so  this 

aerated gas-water mix will demonstrate required physical properties, especially important property of 

elasticity of working body. 

- Start (beginning of rotation of the rotor) is caused by moving liquid mass in the rotor. The 

external centrifugal pump is used for this purpose. 
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- The liquid outlet (exit from the rotor) is organized through tangential nozzles of rotor pipes, and 

this outlet of mass will provide torque of the rotor. 

- After the rotor will be accelerated up to nominal speed of rotation, then working difference of 

pressure will provide self-motion of the liquid to inlet (suction inflow). After this point, the start pump 

can be switched-off, and it will be possible to connect electric generator to the shaft to get electrical 

output power. 

Technological features of experimental design are following: main parts of the device are made of 

stainless steel, bronze and copper (pipes). There are no some special materials here. Bearing are standard 

type parts also.  

The main parameters of experimental model are following: 

- Calculated output mechanical power is planned to be 10 kW, for speed of rotation n = 3000 rpm. 

- Time of operation is unlimited (non-stop).  

- It is planned to use water, but in some tests it is planned to try investigate other types of working 

liquid, for example, oil. 

Patent information are presented, in particular case, Victor Shauberger's patents are considered 

here [12, 13]. The analysis of patents allows to plan real practical application of this Research Project. 

Metrological equipment is necessary here: tachometer, manometer-vacuum gage, thermometer. 

Measurement of rotation speed is from 10 rpm up to 5000 rpm. Measurements of  pressure in the pipeline 

are from 10
4
 up to  5

.
10

6
 (N/sq.m). Temperature limits of liquid are from + 10 Celsius up to 180 Celsius. 
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MAIN PART 

1 Description of subject of research 

1.1 Decision of direction of research 

This general research problem is placed in area of technical solutions of autonomous power 

sources. The offered project consider recommendations of the Customer about possible methods of 

realization of transformation of environmental heat energy into electric power by means of creation of 

vortex processes in centrifugal mechanical device. This choice of direction of research allows to use 

industrial facilities of the Customer to organize innovation and manufacturing process. 

1.2 Analysis of the problem 

At the present time there are two main directions of practical application of low-potential 

environmental heat energy.  

The first direction is widely known: heat pumps can provide transfer and concentration of heat 

energy. This technology use classical compression-decompression cycles of working gas (the low-

temperature boiling liquid). Modern heat pumps can spend 1 kW of electric power to transfer into the 

house 4 kW of heat energy. Primary source of heat energy is air, water or earth, i.e. we must provide heat 

exchange with environment media. For example, American company Razer Technology (Raser 

Technologies) can create low-temperature geothermal power plants in places where is no natural sources 

of hot water or steam. This technology includes drilling of 150-200 meters depth wells with circulating 

hydrochloric liquid. Temperature of this heat-carrier is about 75-80 degrees Celsius that is enough to 

provide operation of low-temperature turbine and to rotate electric generator with this turbine. For 

example, this company built 11 MW power plant at Alaska area, where are no natural geothermal sources 

of water and steam.  

Development of heat pumps will allow creating self-running autonomous sources, but this 

technical solution is complicated by low-temperature turbine. These devices are high cost, stationary and 

cannot be designed for small power level.  

 

We have to note advantages of environmental heat conversion method. A positive ecological 

result of innovation of this energy conversion technology was shown in 1952 by Russian Professor K. A. 

Putilov in his ñPhysics textbookò [2]. He wrote about innovation of technology of absorption of 

environment heat: ñSimple calculations demonstrate that if we could to use environmental energy 

conversion for all auto cars in all countries of the World then only after 1700 years we will notice 

decrease of water temperature of World Ocean in 1/100 of degree". 
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The second direction of development of technologies are devices of direct transformation of 

environment heat into electric power or into mechanical work. Letôs  consider main methods of this 

direction of environmental heat conversion technologies. 

1.2.1 Photo inversion of energy.  

We know properties of some substances (luminophors) to re-radiate incoming photons. Re-radiated 

photons have increased wavelength (it is ñStokes luminescenceò). There is also other process: reduction 

of wavelength of the reradiated light (it is increase of energy of photons) in the case of reflection from a 

luminophor (it is ñanti-Stokes luminescenceò). The additional energy of photon is result of transformation 

of inner heat energy of the luminophors matter into energy of luminescent radiation. Due to capture of 

heat energy of luminophors matter, the matter become more cold, and then decrease of its 

temperature is compensated by inflow of heat energy from environment.  

Therefore, there is real increase of power of luminescent radiation due to concentration of 

environmental heat energy. This additional energy can be very significant. Theoretically, it can reach 

160% efficiency, i.e. luminophor can give out 60% excess energy. There are several practical applications 

of this effects: cooling of objects, luminescent maser, luminescent power photo multiplication. 

1.2.2 Chemical inversion of energy.  

Open energy systems of catalytic process demonstrate property to accumulate energy and exist in 

non-equilibrium thermodynamic state. This process is possible due to combination of exothermic reaction 

with participation of some catalyst and endothermic reaction (cooling) of the catalyst. These chemical 

reactions are capable to be self-running in the case of absorption of dissipated  environment heat energy. 

It allow us to consider perspectives of new technological processes.  

There are modern galvanic cells using endothermic reactions. Energy to provide the reactions is 

absorbed from crystal lattice of atoms of matter of this device. During operation of this galvanic cell its 

case become more cold. Here is continuous inflow of environment heat energy to surface of this device 

(we can say ñenergy is concentratingò in this case). Therefore, electric energy output of this chemical 

power source is partially provided by absorption of environment heat energy. 

1.2.3 Mechanical inversion of energy.  

There are several ways to use kinetic energy of air molecules, heat energy of water or other source of 

low-potential heat. The devices can be passive or active. The devices using jet (stream) technologies are 
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active devices. The object of researches of this Project is one of methods of mechanical inversion of 

environmental heat energy by means of special stream of working liquid. Weôll consider it later. 

1.2.4 Gravitational inversion of energy.  

Gravitational field make environment to be non-uniform, i.e. it create some ñdistortionsò in all 

thermodynamic processes. It lead to increase of entropy. This circumstance was noted by Maxwell and 

Russian Professor Ziolkovsky. They proposed an idea about vertical gradient of temperatures in the 

atmosphere. This gradient must be result of gravitational field. Ziolkovsky also assumed that this 

specified temperature gradient must depend on molecular composition of gas (air).  

Modern theory of this process is developed by Professor V. F. Yakovlev. He calculated dependence of 

gradient of temperatures on molecular composition of gas. Mr. E. G. Oparin and Professor V. F. 

Yakovlev offered an idea of new type of power source, which consisting of two vertical pipes filled with 

different gases. Temperature of two different gases in top part of pipes must be significantly different due 

to gravity field. This gradient of temperatures between two pipes can be used to generate electric power, 

for example, by means of thermocouples.  

1.2.5 Thermo-inversion of energy.  

Example of this method is piston engine using compressed gas. In this device there is injection of 

some nonflammable liquefied gas (nitrogen, helium) in chamber. Pressure of this extending gas will move 

the piston, thus cylinder of the engine will be cooled, and environmental heat energy will inflow into this 

device. Output power of this engine mainly is made by extending gases and some additional power will 

be provided due to absorption of environmental heat energy. 

1.2.6 Electro- inversion of energy. 

One of the most perspective methods is solid state semiconductor converter of heat into electric 

power. There are also other methods besides semiconductors. Mr. N. E. Zayev patented several methods 

of concentration of environmental heat energy. He used properties of nonlinear electric capacitors and  

nonlinear ferromagnetic materials. He demonstrated possibility of excess output energy in nonlinear 

cycles of charge ï discharge of capacitors, or in non-linear cycles of magnetization ï demagnetization of 

ferromagnetic materials.  It is also direct transformation of environment heat energy into electric power.  

 

 



Report about research project ñInvestigation of possibility of  transformation of heat energy into electric energy by means of vortex processò 

11 
 

2. Justification of physical principles of energy conversion 

 

2.1 Conception by Professor Ziolkovsky  

Russian Professor Konstantin E. Ziolkovsky was famous except in area of rocketry. He also was 

interested to discover principles of Universe, considering it to be some type of "heat transformation 

machine". He and other scientists assumed that orthodox classical physics concept of Universal Law of 

dispersion of heat (ideas about unidirectional increase of entropy in the Universe) is very strange and 

doubtful concept. 

In the article "Second Beginning of Thermodynamics" [3], he refers to Klauziusôs postulate about 

heat: "Heat can't be transferred itself from cold body to more warm body" [4]. Keyword here is ñitselfò, 

i.e. without special conditions. From this remark, Ziolkovsky draws a conclusion about existence of 

possibility of capturing of environmental heat, but it is necessary to provide special conditions for this 

heat transfer from cold body to warm body.  

This remark give us some basis to look for a ways of transformation of environment heat in the 

Nature, in particular, we must to study special vortex processes in liquids and gases. In some case, 

conversion of environment heat energy can be discovered in Natural processes. 

Further, considering energy of gas molecules placed in area of gravity field action [3], Ziolkovsky 

showed that this potential field is sufficient condition to create in vertical column of gas the special non-

equilibrium conditions of pressure and temperature. So, useful work and power can be provided here 

without expenses (for free). It is necessary to note: in proposed Project we plan to build design of 

centrifugal converter of energy using similar principle. The difference is following: instead of  

gravitational field of the planet we will use more powerful centrifugal force field. 

Ziolkovsky wrote: ñé it is impossible to deny possibility of second type perpetual mobile since 

the Universe doesn't deny it". The ñsecond type perpetual mobileò is physical term introduced by 

Professor Ostvald.  This device is machine, which work due to reduction of environment media entropy, 

i.e. due to absorption of environment heat energy.  

Conclusions: We completely agree with Ziolkovsky's ideas, and we offer here real technical 

solution in this field of researches.  

2.2. Theory by Mr. Gennady N. Buinov 

Mr. Gennady N. Buynov in his scientific publications [5 ï 9] showed analytical regularities of  

closed cycles of gases, for open physical systems (i.e. inflow of environmental heat energy is possible in 
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open systems). He noted important aspect of concept of ñentropyò: This notion is not something real with 

some physical sense, it is just a mathematical function that is useful for calculations. From this point of 

view, function of entropy can be non-continuous, i.e. it can be broken and it can ñhave a gapò. Mr. 

Buynov proved possibility of self-organization of processes in open physical systems in the case of 

spontaneous reduction of entropy. So, there is possibility of free increase of energy in real technical 

devices, if we will provide heat exchange with environment. 

Mr. Buynov calculated and designed several types of industrial power stations: industrial 

concentrator of environmental heat energy using cyclic conversion of titan hydride, cyclic heat energy 

converter using water-ammonia mix with standard steam-turbine, heat turbine power plant working with 

closed-loop processes based on four-oxide of nitrogen.  

Conclusions: Technical projects by G. N. Buynov use non-equilibrium conditions of gases and 

mixes of gases. This topic is placed out of area of our present mechanical inversion project. Nevertheless, 

his theoretical conclusions are very useful to make analysis of processes of transformation of environment 

heat to provide useful work. 

2.3  Concept of conversion of energy by Pavel K. Oshchepkov 

Conversion of environment heat energy was developed in Russia by scientists P. K. Oshchepkov, A.F. 

Okhatrin, E.G.Oparin and other researchers. Professor Pavel K. Oshchepkov mainly was top-level 

designer and expert in Russian radar systems. In 1967 Professor Oshchepkov created Public Institute of 

Energy Conversion (non-profit organization) to develop research on energy conversion in Moscow, with 

State Committee on rational use of material resources.  

Professor Oshchepkov wrote: ñThe most attractive dream of mankind is mastering of processes of 

natural circulation of energy. Energy cannot be destroyed, as well as energy cannot be createdé therefore 

there are two paired natural processes of dispersion of energy and natural processes of concentration of 

energy. There are people who claim that this idea contradicts with the Law of thermodynamics. It is 

incorrect. The second law of thermodynamics is correct law in closed system, and this second law is 

confirmed in thousands and thousands real examples, it is solution of many scientific and technical tasks. 

It is senseless to challenge justice of second law for these closed systems. But in reality there are no 

absolutely closed systems. The world is infinite in space-time, and interaction between material 

substances is described by more complex laws than second beginning of thermodynamics. Future science 

will discover these new laws. Use of process of natural circulation of energy in the nature will reduce 

threat of overheating to provide heat balance of our planet. Also conversion of environmental heat is not 
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related with radioactive danger or atmosphere combustion products. It open for us abundance of energy, it 

create main basis of life... It is very timely to find solution for practical use of natural energy circulationò.  

Professor Oshchepkov introduced notion ñkessorò. This term means ñconcentrator of environment 

heat energyò. In some Russian publication we can see term ñC-kessorò for the case of electric Capacitor. 

Converter of environment heat into electric power, for example, can be designed on the basis of 

properties of non-linear electrical capacitor (technology by N. E. Zayev).  

Scientific ideas by Professor Oshchepkov are more interesting than standard concept of heat pumps. 

He wrote: ñThe power sources in future times, to my opinion, will be special electronic devices. This 

electronic devices must take heat from surrounding space and transform it into electric power. In this 

technology I see greatest scientific and technical task. Scientific, engineering and designer experts must 

try to find ways to solve this problemò.  

Oshchepkovôs ñPublic Institute on energy inversion problemò created theory, made calculations and 

designed several electronic devices to provide electric output power by means of transformation of 

environment heat energy.  

Professor Oshchepkov wrote in 1967: ñToday we see expensive economicsé Many years it spends 

irreplaceable natural resources of coal, oil and gas. One problem is exhausting resources but also the 

resources are excellent valuable raw materials for chemical industry. They are burned in fire chambers of 

power plants, polluting the atmosphere and lead us to catastrophical ñgreenhouse effectò, which is more 

dangerous than thermonuclear catastrophe. There is one more paradox of traditional power engineering: 

huge amount of energy is produced in one place to be transferred by expensive and not-reliable power 

lines in other place for thousands of kilometers to the consumers of energy... for example in the apartment 

to electric bulb.  Isn't this way too difficult and wasteful? Everything can be organized by different way, 

with more simple and cheap way, more reliable, with more efficiency. Letôs allow standard powerful 

power engineering systems with power transmission lines to provide electric power for large industrial 

plants. But many small consumers, especially in rural areas of North of Russia and Siberia, can use small 

energy converters of environment heat (one or two kilowatt of electricity). It is enough to provide one 

apartment with energy for lighting, heating and other needs. The volume (size) of this power source is 

about standard desk lamp. If mankind wants live in harmony with environment, it is necessary to make 

everything to learn methods of receiving energy from environmental heat without breaking of ecological 

equilibrium of the Natureò.  

These words by Professor Oshchepkov are very timely today.  
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3 Analysis of scientific and theoretical basis 

3.1 To the history of the problem 

Considering centrifugal machines based on reactive jet effect, we have to note ideas of famous 

inventor and scientist Heron from ancient city-state Alexandria. In his treatise ñPneumaticsò (about 120 

years B.C.) Heron described various devices using compressed air or steam to move (rotate) due to 

reactive jet effect. Drawing is shown in Fig. 1.   

 

  

Fig 1. Steam turbine invented by Heron. 

 

Heron's turbine use vapor pressure received from burning fuel. In the same ancient way today, all 

modern steam and gas-turbine machines work. The cycle ñburning ï heating ï pressureò is simple but this 

technology demand fuel consumption, i.e. it require expenses of resources. There is no novelty here if we 

will replace one type of fuel to another one, for example, we can burn hydrogen instead of coal.   

ñPressure of vaporò are most important words for any power engineering experts. They know only 

one main Law: it is necessary to spend fuel to heat water and to get high pressure steam, then turbine can 

rotate the electric generator. The same idea was main conception in heads of drivers of old steam 

locomotivesé There is no difference in this conception today. 

Let me say some important news for these ñexpertsò: there is other method of creation of pressure. 

It is centrifugal pressure, it can be created without fuel. Some input power is necessary to start 

rotation of mass due to its inertial weight, but rotation can be organized in self-running mode. It is already 

was known thousands years ago, and periodically, this simple technology must be re-invented once more 

time for benefit of humanity.  

Let me note that approximately in 1760, Johann Andreas von Segner invented engine based on 

reactive jet effect of out-coming stream of water. Segner didn't think about self-running autonomous 

operation of his device. He applied this method to apply centrifugal force for acceleration of water-mill 
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rotor, which produces some useful work using water stream. In this machine it is possible to create big 

pressure of  outgoing stream, since pressure is increasing due to action of centrifugal force. The pressure 

grows with  increase of speed of rotation of the turbine. Many machines use general principle of 

ñSegnerôs wheelò, presented according to scheme at Figure 2.  

 

Fig. 2. Segnerôs rotor. Inlet of water is axial. Outlet is tangential. 

  If we can provide unlimited axial income of water, then this rotor will be rotating due to reactive 

jet effect. Also it must be accelerating rotation, if water is coming free of losses or losses are small. Letôs 

note that in center (along an axis) water flow moves with a small velocity therefore section of axial pipe 

must be more than total section of all tangential pipes. Also letôs note that besides torque and rotation, in 

this design there is paired force effect: inflow of water provide axial reactive propulsion force. 

So, we have new formulated task: it is necessary to create acceleration of water under action of 

centrifugal force. It let us possibility of increase of water kinetic energy and we can get additional kinetic 

energy for free. Then we can use blades of turbine or some other method to use this additional kinetic 

energy for transformation into torque of the rotor.  

For this purpose, it is necessary allow water to be accelerated dur ing its motion under action 

of centrifugal forces. Thus, an optimum trajectory of its movement is logarithmic spiral of variable 

radius shown in Figure 3.  

 

Fig. 3. Logarithmic spiral of variable radius 
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Some modern centrifugal water pumps and air fans already use similar design of its blades to 

provide optimal trajectory of motion of liquid or air.  In simple words, motion of water along any flat or 

conical spiral of increasing radius will allow water to be accelerated, that will create additional torque for 

this rotor. Use of air as working mass is also possible. It is much lighter than water therefore speed of 

rotation of air turbine must be much more than speed of rotation of water turbine to provide the same 

output power. It demands high quality production facilities to manufacture some rotating parts and also to 

polish some parts of the casing. 

3.2  Viktor Shauberger 

Letôs consider example of self-rotating energy generator that was invented by Viktor Shauberger. This 

author also developed a very interesting designs of propulsion units for aerospace, but this Report don't 

include consideration of new propulsion methods. Viktor Shauberger inventions practically are very 

useful for development of new power engineering technologies. However, we can note following: all 

similar devices demonstrate both components of driving force: the axial propulsion force and the 

tangential force to get rotation. This aspect allow to use centrifugal machines both as power source and 

also as active (not reactive) propulsion unit, for example, for airspace craft, sea, river, auto or railway 

transport.  

On photo, Figure 4, you can see original device made by Victor Shauberger. This device provided his 

house with electric power and heat energy during several years.  

 
  

Fig. 4. Viktor Shauberger and his ñhome generatorò 
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Letôs note, at Figure 4, in the right lower part of this machine, there is spherical air filter  

connected with crane. Letôs assume it is necessary to adjust input of air into the system. At the left side, in 

lower part of the photo, you can see electric generator connected by belt drive to shaft of this centrifugal-

vortex device. Above there is funnel, it can be used for filling the device with water. It is connected to 

pipeline where is water circulation. 

Some models of Shaubergerôs generators and original parts of his devices are stored in museum, 

Austria. Figure 5 demonstrate open view of the device.  

 

 
   

Fig. 5. Design of the rotor. Photo provided from Austrian museum. 

The rotor includes several copper pipes which are bending around a cone. The input of water into 

the pipes occurs from the top (narrow part of the cone). Description of operation of this machine include 

understanding of important aspect: besides water, in the copper pipes always there is some small 

amount of air. This condition is considered to be important part of design to provide successful operation 

of this device. Start of this machine require some adjustment process: it is necessary to provide correct 

ration between amount of water and amount of air in the mixture of water and gas in the pipes.  

Second interesting feature of this device is special design of nozzle. In fact, it is micro-turbines 

which doesn't rotating but it creates rotation of out-going stream of water. Figure 6 demonstrate design of 

the nozzle and Shauberger's micro-turbine. It is described in patent [13].   
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Fig. 6. Nozzle and micro-turbine. 

 

This technical solution has wide application in modern technical devices to increase velocity of motion of 

jet stream at the exit from the nozzle.  

There are some interesting facts: Shauberger's device demonstrated self-rotation mode, but also it 

created powerful axial (vertical) force. One of Shauberger's devices flew up and destroyed  roof of the 

building. Victor Shauberger's photo and photo of his devices in this report are published with permission 

of Shauberger's family (letter to Alexander V. Frolov dated January, 2011).   

Conclusions: Victor Shauberger solved problem of hydrodynamic losses by means of his special 

micro-turbines, also he used elastic working substance (air and water mix), that is important aspect of this 

design. We will use it in our present project. 

 

3.3 Clemôs experimental motor 

We can consider one more interesting example of technical device. It is Clem's motor. This machine 

also use centrifugal force to create self-rotation mode. In 1972 Richard Clem was worker - operator of 

heavy road machinery in Dallas, USA. He discovered that rotating sprayer of hot asphalt can continue 

rotation after switch-off, and this rotation can be very continuous (about one hour). The design of this 

equipment is simple: the axis of this machine is vertical and its rotor has a conical form.  

Mr. Clem do not knew theory and Shaubergerôs results, but he empirically studied the problem to 

build self-rotating ñClem's motorò.  

Figure 7 is schematic diagram of Clemôs generator. 
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  Figure 7.  Principal scheme of Clemôs device  

    

This device also use centrifugal force and motion of liquid in special conical extending trajectory to 

increase torque of rotor. It is just an idea in general, according to general information, without real sizes 

and details, it wasn't tested experimentally. We will note here important aspect: heat exchanger with 

environmental is presented in this case. 

Figure 8 demonstrate scheme of similar device and possible form of the rotor. The conical rotor is 

placed inside of conical case. There are several spiral channels on the surface of the rotor. These channels 

must provide motion of liquid along cone surface. The liquid is coming to the end of cone and moving out 

of the channels through several nozzles. 

 

Fig. 8.  Version of Clemôs device. 

There is recommendation on similar designs and we already reported about this aspect: it is 

necessary óto allow acceleration of moving liquidò since it is moving by action of centrifugal force. For 

this purpose, the spiral channels must have increase of step with increase of radius, and also it can be 

useful to provide variable cross-section of channels (it must be increasing as approaching to nozzle).  
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There are several important aspects of this design of rotor.  Segnerôs reactive effect produce torque 

and rotation but it is not only reason of rotation. Acceleration of moving liquid along spiral trajectory and 

interaction of this liquid with rotor must provide to this rotor additional torque. In point of inlet (entrance 

to rotor) velocity of liquid is equal to speed of rotation of this rotor. In last part of trajectory (near of the 

nozzle) the liquid is moving quicker than rotor. The increase of velocity of liquid is caused by 

centrifugal effect, it is clear analogy of accelerated falling of a body in gravitational field. Thus, the rotor 

is accelerated by interaction with the liquid if it is moving more quickly than the rotor.  At some 

speed of rotation, external primary drive can be switched-off, and device can be used in self-running 

mode of energy generator. It is possible also to use kinetic energy of stream after it will exit out of the 

nozzle. For this purpose it is necessary to apply inclined reflectors on the rotor, i.e. blades of turbine.  

Thus, in this design there are three key aspects:  

A. ɸacceleration of liquid is possible if we allow possibility of increase of its radius of motion. 

This motion is accelerated due to centrifugal force. If the liquid can move more fast than the rotor, some 

additional torque can be created. 

B. The jet (reactive) Segnerôs effect provide acceleration of the rotor. 

B. Additional torque can be provided by interaction of out-going water stream and blades of 

turbine, which is fixed on the rotor. 

We have to note important aspect: Richard Clem used food oil Mazola. The working liquid during 

operation was heated up to +150 degrees Celsius. Water in this case will  boil, so oil is better idea. Also 

we suppose the oil is more elastic than water. 

There is small information about real Clemôs device: liquid was forced in hollow shaft with 

pressure about 2.10
6
 (N/sq.m), then liquid moves across spiral canals of cone and then it leaved the rotor 

through nozzles. It forced the cone rotor to rotate. Speed of rotation reached 2300 rpm. Heat exchanger 

(radiator) was used to cool the liquid (oil).  

It is known that first version of Clemôs motor was failed. Clem made second version of engine to 

be more strong. Some parts are shown at Figure 9, photo at the left. This version is 250 kW motor, its 

weigh was about 90 kg. Clem installed this motor on auto car and demonstrated its work on a trips. The 

accumulator in the car was used only for start of the Clemôs motor and to provide lights of the car. 

Inventor said about his motor following: ñI designed seven-step pump and converterò.  The pump was 

used to ñsupply oil under pressure from storage in the converter, where energy was converted in sufficient 

force to rotate the rotorò.  
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Fig. 9.  Left side: photo of original parts. Right side: 3D model 

So, we can describe mail principles of operation of Clemôs motor: working liquid (oil) passed 

across several canals in accelerated mode. This process provide increase of torque of the rotor. Then the 

liquid (oil) came back to collector tank, from the tank it came to heat exchanger and then the cycle of 

motion of liquid is started again. This energy converter operated like turbine, but Clem said ñit wasn't the 

turbine in usual sense of this wordò.  

Clem's engine was tested by Bendix Corporation. The test consisted in dynamometer measurement 

of generated output power in self-rotation mode. The engine was tested with 250 kW real load, 

continuously 9 days.  It was successful tests, and Clem signed contracts to produce several generators for 

coal company, but these production plans weren't realized. 

Conclusion: special features of Clemôs device (what we know now) show an important role of  

form of rotor. Also heat exchanger is important for compact power unit of transport application.  

3.4 Scheme by Leopold Scherjau 

One more attempt to create centrifugal-vortex converter of energy was made by Leopold Scherjau, 

his scheme is presented at Figure 10. This device wasn't successfully tested. There are significant 

problems of this design. This scheme is very similar to Richard Clem's device but here is no conical rotor 

(there are rotor spiral pipes but radius of rotation of the liquid is very small and it is constant value). To 

my opinion, this aspects is important and cone rotor is necessary in this device. We can see at the left part 

of  Figure 10 air inflow adjustment crane and also air filter. Main part of rotor here has constant radius, 

therefore working liquid has no opportunity for accelerated motion (here is no increase of radius of 

rotation). In lower part of this rotor, moving liquid leaves pipes in radial direction and comes to tangential 

nozzles. The small torque can created but here but we cannot get additional torque since here is no conical 

rotor. 
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Figure 10.   Scheme by Leopold Scherjau 

Conclusions: optimization of design of this machine require to provide special trajectory of  

movement of liquid. Radius of rotation must be gradually increased. Optimal form is trajectory of  

logarithmic spiral. It gives maximum freedom for moving liquid to increase its radial component of speed 

due to centrifugal force. 

 

3.5  Yuri S. Potapovôs conception    

We can consider practical achievements in area of self-running devices on example of ñquantum 

heat power plantsò by Yuri S. Potapov. Scheme of this power plant is shown at Figure 11.  Here is heating 

of moving liquid. Electric power is generated for customer but part of this output power is necessary to 

use for pumps.  
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Figure 11. Scheme of two-stage electrical power plant by Yuri Potapov 

Principle of action of this power plant is following: pump push water in special device to produce 

vortex turbulences (cyclone). After acceleration of water in cyclone it comes through nozzle to water-

wheel (turbine). The turbine is connected to electric generator. In lower tank there is second water-wheel 

turbine, also this wheel is connected with electric generator. Temperature of working liquid is about 70 - 

100 degrees Celsius, pressure is about  8 - 10 Atm in area of the nozzle. This stream of water provide 

operation of the first turbine.  Second turbine is placed in lower tank. It works due to falling water stream. 

Thus, this device produce heat energy and electric energy without expenses of fuel, and this technology is 

environmentally clean. We have not information about manufacturer, test reports and operating 

experience of this equipment. 

Conclusions: in this Potapov's scheme we see both heat generation effect and excess kinetic 

energy produced by centrifugal machine. Special feature of this scheme is two-cascade transformation of 

kinetic energy of water stream.  

3.6  Hardy's Self-running Water Pump  

Letôs consider one more perspective direction of research in area of autonomous power supply.  

Figure 12 is photo and scheme of experimental turbine. Author James D. Hardy patented this idea [10]. 

Design is very simple, it is ñhome madeò device.  


