Molecular system for hydroaccumulation and electric power production
On the surface of section of two phases (liquid and its saturated steams, two liquids, that are not fully mixed up, liquid and solid)  as a result of molecular interaction in contiguous tangent phases the resultant force is observed, which is directed inward one of them and composed of the forces that act on 1 sm2 boundary layer. In particular, on the surface of section liquid – steam this force is directed inward liquid. 

For transfer of molecules from the volume phase into a boundary layer it is necessary to execute work, which goes to the increase of surface energy – creation of surplus of energy of particles in a boundary layer in comparison with their energy in the volume of phase. 

For the isothermal increase of boundary layer of liquid due to molecules, which are found in its volume, it is necessary to execute the work that goes to the increase of surface energy of liquid 

                                               A = (Fs – Fv)N,                                             (1)

where (Fs – Fv) – middle difference of free energy on a surface Fs and in a volume Fv on one molecule, N – number of molecules in the boundary layer of liquid.

Work of isothermal formation of a 1см2 surface (specific free boundary energy) is named surface tension at the given liquid on a boundary with the second phase:

                                         σ = A/S = (Fs – Fv)N/S = (Fs – Fv)n1,                    (2)

where n1 = N/S – amount of molecules in a 1см2 surface layer. Surface tension is also expressed by a formula

                                                        σ = ΔF/ΔS,                                              ( 3)

where ΔF – change of free surface energy, ΔS – change of area of surface layer. On a boundary of liquid with it own steam at a room temperature σ =15…2000 еrgхsm-2. At the increase of temperature and approaching to the critical value the differences between liquid and her saturated steam disappear.  Near critical temperature σ→0. At the removal from a critical temperature the value σ linearly decreases with growth of temperature. 

If the surface of liquid is limited by the perimeter of moistening, surface tension in equals to the force operating on unit of the moistening perimeter length and directed perpendicular to her. 

The minimum of free surface energy is the condition of stable equilibrium of liquids. In the absence of external forces a liquid has the minimum area of surface (spherical form) at the set volume.  

On the boundary of touch of three phases (1- liquid, 2 - gas, 3 - solid) there is the phenomenon of moistening. The free surface of liquid near the surface of solid is distorted and forms a meniscus. A line, on which a meniscus intersects with a solid, is named the perimeter of moistening. The phenomenon of moistening is characterized by the regional corner of moistening between the moistened surface of solid and meniscus in the points of their crossing. The measure of moistening 

                                           cosθ = (σ23 – σ13)/ σ12,                                      (4)

where σ23, σ13, σ12 – surface tensions on three surfaces of section. At σ23 > σ13 just expression of θ < π/2. In this case a liquid has a concave meniscus and moistens a solid; the surface of him is hydrofilo. 
When σ23 < σ13,  θ > π/2, and a liquid has a protuberant meniscus, and the surface of solid is hydrophobic. 

In the narrow cylinder vessels (capillaries) of radius the r level of moistening (unmoistening) liquid is higher (below), than in the large vessel connected with them on a value 

                                        h = 2σ cosθ/(rρg),                                           (5)

where ρ – density of liquid, g – acceleration of gravity. If a capillary has the form of slit with the permanent thickness of δ, the meniscus of liquid represents by itself the cylinder surface of radius of δ/2, and the height of lifting (lowering) up of moistening (unmoistening) liquid in a capillary is evened

                                           h = 2σ cosθ/(δρg),                                           (6)

The nature conforms the effectiveness of use of the internal energy of molecules of water, force of surface tension and effect of moistening of matter for creation of the hydrodynamic systems. These physical phenomena are involved in such important atmospheric phenomenon as a rotation of water in nature. Enormous masses of water in the earth's crust move under action of these phenomena, forming whole underground lakes and even seas, periodically rising on capillaries to the terrene or going down into underground lakes. The work, which is done by molecular forces, is measured by significant numbers.

Calculations and conducted researches show the possibility of creation of the artificial molecular hydropower systems with the use of energy of surface tension.

The chart of the molecular hydrodynamic system for hydroaccumulation and electric power production consists of capillary structure (capillary matrix), water stock device, located above capillary matrix and providing water stock and flow to the upper reservoir, lower reservoir and power equipment «hydro-turbine – electrogenerator». A capillary volume structure is submerged by its base into the lower reservoir with water.

The water from a lower reservoir under the action of intermolecular forces of water and capillary matter rises up, and then go by means of water stock, located above the surface of capillary structure into an overhead reservoir. The potential energy, accumulated by water, is transformed into kinetic energy of stream of water falling from a height H on a hydro-turbine, and then into kinetic energy of hydro-turbine rotor and electrogenerator rotor, mechanically connected with him. Thus on the output of electrogenerator an electric current is formed which after certain transformation can be set to users. The «worked» water goes back into a lower reservoir. 

The main feature of the given device is his work in the closed cycle when it does not need the presence of external streams of water to product electric current. The stream of water is created in the closed system due to intermolecular forces action.
With the purpose to increase power of hydropower device the capillary structures (capillary matrices) can be set in great numbers into a lower reservoir, multiplying thus the stream of water from the lower reservoir into upper reservoir. For the increase of the height of water lifting the capillary structures can be placed one above another, creating thus on each level intermediate water storage reservoirs which execute the same role, as the lower reservoir, differing by a capacity only. The closed cycle multy-levels self-lifting capillary water system for hydroaccumulation and e-energy production concludes N columns and M height levels of water lifting, the lower and upper reservoirs, intermediate storage reservoirs (in the number of height levels of water lifting) and the power equipment «hydro-turbine – electrogenerator». Water stock device is general for all columns. He gets all lifted water and directs it into upper reservoir. In all another aspects the closed cycle multy-levels self-lifting capillary water system for hydroaccumulation and e-energy production works after the same algorithm, as the device, examined before. 

 

Principle of work of hydrodynamic electrogenerator

A = (Fs – Fv)N,                                                           (1)

σ = A/S = (Fs – Fv)N/S = (Fs – Fv)n1,                      (2)

(Fs – Fv) – middle difference of free energy on a surface Fs and in a volume Fv on one molecule 
N – number of molecules in the surface layer of liquid.

n1 = N/S – amount of molecules at a 1см2 surface layer. 
Н = (½)(1/R1 + 1/ R2),                                          (3)
pм =  p0м + σ(1/R1 + 1/ R2),                                  (4)
pRм = σ(1/R1 + 1/ R2) = 2σ Н

pRм > 0, pRм < 0

pRм = 4σ/R.                                                

h = 2σ cosθ/( rρg),                                              (5)
h = 2σ cosθ/(δρg),                                              (6)
Δpм  =  (pRм ρ) /( ρ1 – ρ),                                     (7)
pRм = 4σ/R.                                                               (8)

 Surface tension of some liquids at t = 20 °C
	Matter
	σ, mN/m
	Matter
	σ, mN/m 

	Molten aluminum at t = 700 °C, a 
	840
	Liquid oxygen at t = -183 °C, a
	13,1

	Liquid nitrogen at t = -183 °C, s
	6,2
	Petroleum (a)
	30

	Acetone, s
	24
	Soap solution (a)
	40

	Water at t = 0 °C, a 
	75,6
	
	

	Water at t = 20 °C, a
	72,8
	A lead molten at t = 350°C,
	442

	Water at t = 100 °C, a 
	58,8
	Alcohol at t = 0 °C, a
	22

	Water at t = 374,15 °C, a 
	0
	Ether, s
	17

	Glycerin, a
	63
	Kerosene at t = 0 °C, a
	29

	Note. The values  of surface tension for liquids are indicated on the boundary of liquids - air or on the boundary of liquids – stream of the same liquid, that is reflected accordingly (a) і (s)


Height of rising of water depending on the sizes of capillaries 
	Diameter of the capillary, mm
	Height of rising of water, sm
	Diameter of the capillary, mm
	Height of rising of water, sm

	3…4
	3…4
	0,2
	45

	0,5
	24,4
	0,06…0,08
	91
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Fig. 10. The closed cycle self-lifting capillary water system for hydroaccumulation and e-energy production.
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Fig. 11. The closed cycle multy-levels self-lifting capillary water system for hydroaccumulation and e-energy production.
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Parameters


                    500 kW 


Power, kW                           - 500


Height of getting water, m   - 10


Power, m3/s                          - 5


Power, (m3/s) hours              - 18 000


Power, (m3/s) day                 - 430 000








of the systems


1 МW


Power, MW                          - 1


Height of getting water, m   - 10


Power, m3/s                          - 10


Power, (m3/s) hours              - 36 000


Power, (m3/s) day                 - 860 000





Power efficiency of hydrodynamic matrix 





Diameter of capillary,   Size of the matrix,               Energy,            


mm                               m2                                       J  





0,02                               1                                          3      


0,02                               10                                        30


0,02                               100                                      300


0,02                               1000                                    3000


0,02                               10000                                  30000


0,02                               100000                                300000
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Fig. 6. Molecular forces in the system solids - thin layer of liquid
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Fig. 8. Hydrodynamic engine based on intermolecular forces of surface layer and water head
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Fig. 9. Creation of water head





















































Water flow direction














  b) 





  a) 








Fig. 7. Technical implementation of hydrodynamic engine based on intermolecular forces of surface layer.
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Fig. 2. Liberation of energy of the molecules of surface layer. Creation of drop.





Fig. 1. Liberation of energy of the molecules of surface layer. Cutting of a surface layer.
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Fig. 3. Liberation of energy of the molecules of surface layer. Accomplishment of work. 
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Fig. 5. Accomplishment of work by forces, linking the molecules of surface layer in the capillary structure. 
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Fig. 4. Cutting of a surface layer and creation of drop by means of the capillary structure. 
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