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Victor Schauberger and the Turbulence of Water

Franz Pichler

Introduction

The official exhibition “Land of Hammer” of the government of Upper Austria in 1997 presented in the little village of Klaus – the place where Victor Schauberger stayed as a forest ranger for several years – a little sub-exhibition with the title “Water is Force”. This exhibition gained  strong support by the display of original exhibits from Victor Schauberger’s historical water research, such as the “energy engine” (Heimkraftwerk = home power generator) or the hyperbolic cone. These objects are in possession of the family Schauberger (PKS, Lauffen/Bad Ischl) and were kindly loaned for the exhibition. Besides of the written concept of the exhibition no other document was prepared. This paper should be considered as a late contribution to this exhibition. The goal is to present some ideas which could form a basis for further research on the open questions concerning the “forces of water”.

By suggestion of the publisher of this book the phenomena related to turbulence should be investigated and presented.

Turbulence might indeed be the solution of the secret of water as considered by Victor Schauberger. In the first part we report on some biographical facts on Victor Schauberger and continue by sketching a systemstheoretical approach to investigate the “levitation of water” (water has memory). Our writing does not claim to give a contribution to the current state of water research. We purposely rely on an ad hoc style of writing which we consider as an example of scientific oriented “brainwriting”.

Victor Schauberger and the Force of Water

Landslides and creeks which turn within minutes to wild waters cause death , the damage of roads and agricultural land and leaves victims.

On the other hand such “forces of water” enable transport chains and contribute in a useful way to civilization. Guided by a track floating water was utilised for centuries to bring timber from the mountain areas down to the bottom of the valleys. In some areas of the alps the remains of constructions of such wooden transport chains can still be seen.

Down the river Steyr in Upper Austria the floating of timber was of practical interest during a long period of time and contributed to the economy of the region. Today mountain roads and trucks have replaced the old transport chains for floating timber.

Victor Schauberger (1885-1958), past forest ranger in the duties of the forest property headquarter of the German family of Schaumburg-Lippe in the village of Steyrling is the inventor of unusual technical constructions of timber floating systems. However, this inventions found also practical applications.

Numerous related patents and installations give proofs for his inventiveness and for the success in the practical use of it. The best example may be the huge and complex timber floating system in Neuberg/Mürz in Styria of the year 1928. The movie “Tragendes Wasser” (carrying water) from the year 1935 shows the lumberjacks during their work of floating timber with this installation. Besides of the stream-lined construction of the wooden timber channels – to avoid friction of the floating timber by turbulence of the water – a novelty of the system was, that “old” used water was in certain distances replaced by “fresh” (cool) water. By this method, as Victor Schauberger found out, that the transverse strength of the floating water regarding to carry timber reaches a maximum. Such studies and achieved results brought Victor Schauberger to the idea of “implosion” (as opposite to “explosion”):  By twisting (“Einwirbeln”) of a stream of water through a complex system of tubes (the hyperbolic cone of the PKS being an apparatus for demonstration of that effect, compare with Fig. 1) the direction of energetic forces should become  channelled. In other words, the chaotic distributed forces as they exist in turbulent water should become (as result of a laminar stream of water) directed and able to drive a usual turbine. The “Energy Engine” (Heimkraftwerk) of the year 1952, which still exists as a prototype in the museum of the PKS in Bad Ischl, presents an example for a possible engineering construction to realize the application of an “implosion-engine” in the sense of Victor Schauberger.

In addition  to Victor Schauberger’s ideas on energetics uses of the “forces of water” he was also interested to investigate natural water as an important substance for human life. He considered water coming directly from the springs in the mountains of the alps as of best quality. Already in 1932 he made experiments for improving the water quality and for the production of mineral water by technological means. The hydromechanical methods which he applied, could – in a certain sense – be interpreted as being inverse to the idea of an implosion. In principle his approach was as follows:

To get an “improvement” of the quality, natural water is brought mechanically from a state of equilibrium to a turbulence state and the subsequent following steady state represents water in a different structural order with a new (improved quality). Today many products – and people believe in it – float the market. However, only a few of it relate their function to the original ideas of Victor Schauberger. The “Martin Wasserwirbler” (see the article of Jens Fischer  cited in our references) and the “Levitiation Engines” of Hacheney (Friedrich Hacheney 1994) seem to follow these ideas. 

In the summer of the year 1958 Victor Schauberger got an invitation to visit (together with his son Dipl. Ing. Walter Schauberger) the USA to present his inventions and to contribute to practical applications based on his numerous patents as an expert. The time-consuming negotiations with his American partners ended without success and Victor Schauberger  and his son returned to Europe. Victor Schauberger died in Linz on September 25, 1958 a few days after his return from the USA.

Fig. 1: (a) Hyperbolic Cone, (b) Waterspout by running water in the hyperbolic cone

Water-Multilevel Model

Natural water, that is chemical purified water (aqua destillata) together with other embedded substance (gases, metals, minerals, acids etc.) has , as it is known, an extremely complex structure. To model natural water – depending on the stated problems – different disciplines have to be consulted and have to contribute in the modelling task. The integration of the different domain oriented models (to get a single multidisciplinary model) can be established by the usage of the concept of a multi-level model, where each level (in systems theory called “stratum”) models natural water on a certain kind or degree of abstraction. For the purpose of this paper we want to assume a four-level model as shown in Figure 2.

chem/phys makromodel
Level A


hydrodynamical model
Level B

cluster-dynamics model
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molecules-dynamics model
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Fig. 2: Four-level model of natural water

Level A gives a description of natural water in the usual form of chemical and physical properties such as molecular constitution (H2O), dissolved substances, pH value, temperature, volume, weight and others. 

Level B models natural water from the viewpoint of hydromechanic. For any unit of volume of natural water the geometrical position and a gradient to define a vector dynamic is given (e.g. by a partial differential equation of Navier-Stokes types). Associated constants (like the Reynold number R) describe hydrodynamical properties of the global state of natural water on that level. 

Level C is the level for the modeling of natural water which attracts our utmost attention in this paper. The model on this level should reflect the cluster structure of the molecules. The clustering (if it ever exists) should by hypothesis provide special qualities of natural water for human consumption or technological use. In the later part of this paper we will address this problem more detailed.

Level D should represent natural water as a dynamical system which models the dynamics on molecular level. The forces which are assumed on this level can be divided in external forces (kinetic forces applied to molecules via the environment of the water tank together with the influence of its specific geometrical form) and in internal forces (electro-static forces, magnetic forces, electro-dynamical forces, Van der Waal’s forces and possible others). By means of such forces a local generative model for the molecular dynamics has to be formulated. State machines in the form of specific Petri-nets or cellular automata (Wolfram 1986) could be appropriate systemstheoretical concepts for that modeling task.

“Levitation” of Water: Systemstheoretical Interpretation

The problem of “levitation” (a term used by Hackeney 1994) is seen by us as the problem to control natural water by external forces to a dynamical state such that the associated model on level C (molecule-cluster dynamic model) shows in its states stable clusters of molecules. 

As mechanism for the creation of clusters we take as a hypothesis the results of chaos-theory which tries to explain biological evolution by the phenomena of (mathematical) morphogenesis (Renè Thom, 1972). The states of the “C-model” which should show a cluster structure are assumed by us to be associated to strange attractors (in the sense of the definition of Ruelle-Takens of 1971, compare with Bergé, Pomeau and Vidal (1984)) in the dynamics on molecular level. For the appearance of strange attractors a certain nonlinearity of the state equation of the D-model is necessary. In chaos-theory nonlinear maps and equations(such as the Hénon-map, the horseshoe-map, the baker-transform, the Lorenz-equations, the Roessler-equations and others) show the mathematical mechanism in generation of strange attractors.

In our case of natural water a specific molecular model has to be constructed for that purpose. It is not known to the author whether such a model  already exists today. The assumption that strange attractors should be the systemstheoretical mean to “lift” the molecular dynamical model of level D to the cluster-dynamical model of level C is in line with todays scientific approach to explain turbulence (in a hydromechanical model of level B) by strange attractors.

The “lifting” of models by means of strange attractors is in biology known as a construction of a “morphological field” (e.g. Rupert Sheldrake: The Presence of the Past. Times Book, New York, 1988).

Our principal proposition for further research for explaining the “levitation” of water is to base the investigation of the “levitation of water” in analogy to the “morphological fields” in biology on the concept of strange attractors of chaotic processes.
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Fig. 3: Assignment of a state q of a D-model to a related strange attractor SA in a C-model.

E(SA) is the basin of the attractor SA

Topological characterization of the clustering process

In the following we will try to establish a basis to characterize some set-theoretical features of a strange attractor SA(q) which is related to a state q of the molecular model on D-level. We assume that a tank B is filled with natural water NW in which besides of H2O molecules of the substances S1,S2,…,Sn are contained with their quantities card S1,cardS2,…,card Sn.

All molecules of NW which are not contained in S are assumed to be H2O molecules.

For each molecule si from Si  we denote with U(si) the (finite) set of molecules of the different possible substances which are “close” to si.

We now want to characterize each molecule si(Si (i=1,2,…,n) by the distribution (in quantity) of the different possible substances in U(si) (“surroundings”) and by their distribution in further possible neighbourhoods which enclose U(si) (“surroundings surrounded”).

By card U(si)(sj) we denote the number of molecules sj(Sj which are contained in U(si). Therefor the function card U(si)(.):S((0,1,2,…( describes for each molecule of S the distribution of the different substances in the “closest” neighbourhood.

To give an example: card U(si)(sj) =1 for i=j and card U(si)(sj)=0 for i(j shows, that only molecules H2O of pure water are “closely” surrounding si.

We extend the concept of neighbourhoods of si by stepwise addition of further substances to be considered as neighbours of si. 

By U2(si) we mean 
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 U2(s) consists of U(s) together with all neighbourhoods U(s’) for the molecules s’ which are in U(s). U2(s) is called the neighbourhood of second order of s. In general, by iteration we get the neighbourhood Uk(s) of k’th order of s by 
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By Uo(si) we denote the “trivial” neighbourhood Uo(si):=(si(. To introduce the distribution (in quantity) of the different substances which surround a molecule si in the neighbourhood of k’th order, we introduce in analogy to the case k=1 the function  card Uk(si)(.):S((0,1,2,…(.

We now have reached the situation that we are able to characterize the neighbourhood of a molecule si from the tank B by the list U(si)=(Uo(si), U1(si),...,U2(si)),…) of “surroundings” of different order and, to characterize si in a quantitative manner, by the list  

card U(si)(.)=(card Uo(si)(.), card U1(si)(.),U2(si)(.),…) of distributions of different order.

Our goal is to get by means of such set-theoretical arguments concerning the neighbourhood of a molecule si necessary condition for the characterization of the local  molecular dynamics.
Let us now assume that for any molecule si the influence by forces does not extend beyond the order m of its neighborhoods. Then the lists U(si) and card U(si)(.) become finite vectors U(si)=(Uo(si), U1(si),...,Um-1(si)) and 

card U(si)(.)=(card Uo(si)(.), card U1(si)(.),…, card Um-1(si)(.)), respectively. By transposition of card U(si)(.) we get the m ( n matrix M(si):=card U(si)T with M(si)(k,j) = card Uk(si)(sj) for k=0,1,2,…,m-1 und j= 1,2,…,n.

The matrix M(si) gives for si a convenient representation for the quantitative distribution of the different substances in the relevant neighborhoods of si. 

To reach a local dynamical description for a model of NW at level C (being some kind of a homomorphic image of the molecular dynamical model of level D) we use M(si) as the state related to si. A local state transition which takes M(si) at time t to a new state M’(si) at time t+1 can be described by a function ( with M’(si)= ((M(si),a). The parameter a can be seen as an input which controls the local state transition over time. With the concept of the state M(si), the input a and the local state transition function ( , all related to si we have all components to define the time-invariant state machine SM(si). 

SM(si) represents the local dynamics for si at level C. Since the possible numbers of different configurations of the matrix M(si) is finite, we conclude that SM(si) is a finite state machine. By the assumption that there are N molecules in S (card S=N) we are in the position to define the “overall” state machine SM by the finite list SM = (SM(si))si(S of length N. With SM we have reached the goal of our paper here: to construct a generative model for the description of the cluster-dynamics at level C of the four-level model of natural water. 

SM shows for any molecule si ( S how stepwise under an input sequence (a0,a1,...,an-1) the number of substances in the different neighborhoods Uk(si) (k=0,1,…,m-1) is changed. However, the validity of SM to contribute to problem solving is limited only to a quantitative analysis regarding substances from S. For other type of investigations (for example for an analysis of the neighborhoods Uk(si) to discover their geometrical nature or for investigations of the kind of neighborhoods Uk(H2O) of H2O molecules) similar state machines could be constructed. 

Our example, however, is well suited to demonstrate the principal concept which we propose for the construction of models at level C which can be related to molecular models of level D to serve for the investigation of the role of strange attractors for “water structuring” (“levitation” of water).

Considerations concerning the molecular dynamics 

A molecular dynamics model MD is given if for any molecule m(NW a related trajectory (orbit) can be determined which for any instant t((t0,t1( determines the related location (x,y,z)(R3  of the molecule. A physical measurement of trajectories of this kind seems today not be possible. However, also the determination of equations for the molecular level which describe the influence of forces to a single molecule m of NW and which allow the derivation of related trajectories can generally be considered as a difficult task. The fields of biophysics and microbiology investigate models of similar kind and the results derived in that fields might be of great help.

Our hypothesis, as we pointed out earlier, presumes that the molecular dynamical model MD on level D becomes under certain conditions (caused by external forces together with a certain geometric form of the tank B) chaotic and the trajectories turn into strange attractors of MD. The kind of such strange attractors (structure, geometry, Hausdorff-dimension and other characterizations) can be assumed to depend strongly on the applied forces and on properties of the natural water NW in B. By the existence of strange attractors we can try to construct a homomorphic (“dynamorphic” in the definition of Michael Arbib) image as a model for the assumed cluster-dynamics on level C. In the case of the state machine SM as a possible model on level C the state assignment from MD to SM can be defined (for substances si located at (x,y,z,t)) by si
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M(si). Strange attractors SA in MD correspond to related steady states M*(si) in SM. 

M*(si) is not a “true” picture of a strange attractor but can only be considered as a projection in the sense of a Poincaré-map of chaos-theory. We mentioned already above, that besides of states of the kind M(si) (which mathematically are integer-valued matrices) other state definitions for the neighborhood systems are possible (e.g. state definitions which represent a geometrical structure of the neighborhoods). For a scientific approach (to find relevant concepts for the definition of states for the C-level model) we suggest to perform simulation studies with the model MD at molecular level D and investigate by it the existence and the kind of associated strange attractors.

Conclusion and Outlook

The paper followed a goal based on the pioneering investigations of Victor Schauberger: to establish for natural water a general systemstheoretical approach for the construction of model, which may explain the properties of “water has memory” or “water contains information” (as they are assumed in some popular writings). The editor of this book (Peter Weibel) made the suggestion to base such models on the phenomenon of “turbulence”. The current scientifically “deep” explanation of turbulence is today established by chaos-theory using the concept of strange attractors. This fact gave the direction for our “brain writing”. As a result we constructed for the level of cluster dynamics the state machine SM to describe by its steady states M*(si) Poincaré-cuts of possible strange attractors of a dynamical system MD of the molecular level. We mentioned that our approach allows in a similar way the construction of other kind of state machines for level C such that their steady states may “detect” specific features of a strange attractor of MD.

Another similar task would be to construct state machines for level C such that their steady states reflect properties which are caused by the existing hydrogen bonds of the H2O molecules and result in clusters of different geometrical forms. All such investigations would, however, need the validation of the models by simulation studies.

The author is grateful to Dr. Kurt Schilcher (nanolythics, Feldkirchen, Upper Austria), Gerald Lasslberger (BIOS, Linz) and especially to Mag. Jörg Schauberger (PKS, Lauffen/Bad Ischl, Upper Austria) for the effective and  fast provision of relevant literature on “water research”. I also wish to thank Peter Weibel for the invitation to write this article.

Fig. 4: PKS-Villa in Lauffen/Bad Ischl

(PKS = Pythagoras-Kepler-Schule)

Remark:

After finishing this paper the author got hold of the book of Ivan Engler (ed.): Wasser-Polaritätsphänomen, Informationsträger, Lebens-Heilmittel of 1999. This book contains valuable material for further work. For this we mention the article from H. Klima (Wasserstrukturen in dissipativen Systemen) and by G. Resch and V. Gutmann (Wissenschaftliche Grundlagen des Wassers als Informationsträger). Unfortunately the given space and also the available time did not allow to include such results. It is planned to continue our investigations.
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