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HUMAN RESOURCES:

Research Team is coordinated by acad. Ion Bostan
(24 researches, including 21 full time PhD and
postdoctoral students).

The results of scientific research were:
- publiched in about 160 scientific works, including:
3 monographs, 16 patents;

- Appreciated at the International Exhibitions of
Invention, Research and Technology Transfer with 36
medals, including: 29 gold, 6 - silver, 1 — bronze;

- Made in 9 research projects, including four projects in
international programs.

INFRASTRUCTURE:
“Centre for Renewable Energy Conversion Systems

Design” (CRECSD), including:

- Laboratory for Mechanical Systems Simulation;

- Laboratory “New Technology for hydro - dynamical
blades fabrication from composite materials”;

- Laboratory of Aero/Hydro-dynamics;

- Center for Creativity;

- Laboratory for tests on r. Prut, Stoienesti.

Problem Description and Market Need
Necessity for the conversion of the flowing river kinetic
energy in Republic of Moldova:

e Electric energy production for individual consumers;

e [llumination, heating, household needs;

e Irrigation of the farming lands in riverine regions;

* Vegetable gardening, fruit growing, viticulture;

* Development of small and medium size business in
rural areas as well as new job opportunities;

e Minimal impact on environment.



Hydropower serving rural consumers

)

fo R

ESTIMATIVE STUDY OF THE HYDROENERGETIC
POTENTIAL IN REPUBLIC OF MOLDOVA
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Nistru river: Hydroenergetic
potential on section v.Naslavcea
(altitude - 62m) - v. Sanatauca (29
m). On this section there are 40 rural
communities with population approx.
60 000.

Prut river: Hydroenergetic potential
on section v. Criva (55 m) -

v. Costuleni (27m), 45 rural
communities with population of
approx. 100 000.

Raut river: Hydroenergetic potential
on section v. Prajila (79m) -

v. Trebujeni (23m), S0 rural
communities with a population of
approx. 70 000.

Rotors for conversion of kinetic energy of rivers

Conceptual design of water wheel

Conceptual design of the rotor with
hydrodynamic profile of blades
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KINETICAL WATER ENERGY CONVERSION

An important reserve of renewable energy can be
obtained in the result of utilisation of hydraulic micro-
stations for flowing river water kinetic energy
conversion into electrical or mechanical energy. It was
stated that the utilisation of kinetic energy of Amazon
River water would allow the satisfaction of demand for
electrical energy all villages and cities located on its
banks without affecting the aquatic environment by
constructing dams. Micro-hydro-power stations are
widely used in the world as decentralised energy
sources. For example, in Switzerland there are about
7000 micro hydro power stations. About 76000 micro
power stations have been mounted in the period 1970-
1985.

Decentralised systems for the production of
electrical or mechanical energy out of the flowing river
water kinetic energy (micro-hydro-power stations)
utilise turbines which do not demand construction of
dams or barrages. Water kinetic energy is a
recommended energy source available 24 hours per
day and can be operated efficiently by micro-hydro-
power stations.

The leading working element of micro-hydro-power
stations is: the blade rotor with inclined axis of Garman
or Darieus type or the multi-blade rotor;

In the framework of the BSEC HDF project
»Technological systems based on the
utilization of water kinetikal energy for rural
consumers (TESUWKERC” micro hydro power
stations has been developed.

Within this project the design concept of the turbine
with modified NACA hydrodynamic profile of blades
was elaborated. The blades possess individual
orientation depending on the water flow rate and blade
positioning concerning the turbine axle.

Theoretical research and elaboration of rotor with
blades with NACA aerodynamic profile

Theoretical research was reduced to the optimization
of construction parameters of blades with various
symmetrical NACA profiles (0012, 0014, 0016, 0018,
63012, 63015, 63018, 66015, 66018, 67015 — 32
profiles have been researched in total), with account of
the maximal moment of torsion of the rotor shaft.

The hydrodynamic force F (fig. 4) has its
components in directions O'x and O’x named lift and
drag forces, respectively, given by:

1

Vo= (u,v) Fy =5 Col IS,

where p.. is the fluid density, V., is the flow velocity,
S,=ch (c is AB the chord length, /4 is the blade height)
represents the lateral surface area of the blade, and C,
and C, are the dimensionless hydrodynamic
coefficients, lift and drag coefficient.
Coefficients C, and C, are dependent on the angle of
attack o, the Reynolds number Re and the aerodynamic
form of'the blade profile.
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The components of the hydrodynamic force in the
coordinates system O'X"Y” are given by
F.,=-F, sinj +F,cosj ,
F,=F, cosj +F,sinj .
The torsion moment at the rotor axis OO’ developed
by the blade i is
I,=F.-

I3

00|

and the total torsion moment developed by all blades

Npal

T,= Z T,
i=1

where N, 1s the number of the rotor blades.

Since the hydrodynamic force does not have its
application point in the origin of the blade axis system
O', it will produce a pitching moment with respect to a
reference point. Following a standard convention, the
reference point is located at a % of the chord distance
from the leading edge
B. The pitching moment, is computed by

1
M =2Cyrves,

where C,, represents the pitching moment coefficient.
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Computation of the hydrodynamic coefficients

Initially, the incompressible potential flow model is

considered. Velocity 7 = (u,v) ata field point
P(x,y)is given by
oD P
u(x,y)=—, v(x,y) =
(x,y)= e (x,y)= £

where @ is the flow potential obtained by superposition
ofthe uniform velocity flow V. =(V, cosa,V, sina) and
a distribution of sources and vortices over the profile C

(fig.5).

Therefore,

O(P")=V _xcosa +V _ysina
+J'Q( ) 1n (r)ds J'Q(S)

In order to compute @ numerically, a collocation method is
implemented. Thus,

® =V _xcosa +V, ysina

+Zj( ﬁf)ln(r)——qus

J=1 E

with the unknownsyand g, j=1,..., N are determined from the
boundary condition and Kutta condition. The local pressure
coefficient on the discrete contour of thg: profileis given by

U, .
_1-| B
c,, =1

0

The hydrodynamic force acting on the boundary element ;

is given by
ij = Cp,j (yj+1 -V )’ fyj - CP;/ (xf” = )’

and the pitching moment is computed by

Yia=Y; X=X, ¢

The total force is the sum of contributions from each
boundary element

and the lift and moment coefficients are given by

C, =-F sina + F,cosa, C

N
M= Zcm,j'
=

4 S,
4
Laminar boundary layer

In order to compute the drag coefficient a boundary layer
analysis must be performed. The boundary layer analysis is
divided into two parts: laminar and turbulent boundary
layer (fig.6).

The laminar boundary layer begins in the stagnation point
and follows the flow along the lower or upper sides of the
profile in the direction of the trailing edge. As soon as the
stagnation point is determined, consider a uniform arc length
partition of the upper and lower sides with the nodes being
numbered toward the trailing edge.

The Thwaites model is used for the laminar boundary layer
analysis. Introduce parameters: the displacement thickness
5 givenby

N P
d =|(1-—)dy,
!( V) ly
the thickness of impulse loss 6 defined by
Tu.ou
=|—=(1-—)dy,
q !V( V) ly

and the thickness of energy loss 0

o~{({3) e

where V represents the velocity of the potential flow in a
given point, and  is the tangential velocity in the boundary
layer at this point. Consider the Von Karman integro-
differential equation
d_q+g(2+d_]d_l/:l e
dx V q )dx 2 -

where Cf denotes the local coefficient of the friction force on

the profile surface given by &)
C = t, with t,= m@_
/ % rv?’ =0
Introducing parameter 77 = ,weget
q
1
d_q+g(2+H)d_V =—C,.
dx 'V dx 2

Integrate to get the integral equation for the kinetic energy
ofthe boundary layer

49 ;9 dV
dx V dx

where Cp, is  the dissipation coefficient. Introducing the

-2C,,

second parameter F" = q_, we obtain

C,
q—+(H (H - 1))———2C -H L
The supplementary condltlons are based on the Falkner-
Skan semi-empirical relations. A resulting system of

differential equations is numerically solved with a backward
Euler method. The method is used either until the transition
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from laminar to turbulent boundary layer is predicted or until
the trailing edge is reached. The transition is localized by
Michel's criterion

22.4

Req > Re —_—
Re,

q max

=1.174£1+

Yoo

where Re =Re-V-x

laminar|Y

X X, Xit

Fig.6.

Turbulent boundary layer

Similar to the laminar boundary layer, the Von Karman
integral equation for turbulent boundary layer is considered.
Computations of the turbulent boundary layer parameters are
done by applying the Head's model. Let

d(x)
0() = [ udy

0
be the volume rate of flow through the boundary layer.

Then d =d —Q/V. Introducing the flux velocity
E=dQ/dx ,weget E=d(VqH,)/dx

H =(d-d)/q. Head supposed that the
dimensionless velocity E/V  is dependent only on
H,=H,/(H). Cebeci and Bradshaw considered the semi-
empirical relations

5 =0.0306(H, —3)**'¥

, where

1

| 33+0.8234(H -1.1)"*, H <1.6
3.3+1.5501(H —0.6778)>"* H >1.6

The last equation used to find the unknowns 6, H, and H;
is the Ludwieg-Tillman skin friction law

C, =0.246(10°"" JRe,"**".

Combine the Von Karman integral equation with the above
equations to obtain a system of differential equations:

d

—Y=F(x,Y) ,where YZ(q,HJT and
5

dl 0

q dr 1
2L Q2+H)—+-C
V(+ )dx+2 7

F= )
“H, (ld—Vﬁ-ld—qj N 0.0306 (H] _3)—0.6169
V dx q dx q

Initial values are the final values provided by the laminar
boundary layer. Numerical integration is done by a second
order Runge-Kutta method. The method is applied either
until the trailing edge is reached or until the separation of the
turbulent layer takes place.

In order to compute the drag coefficient Cj,, the Squire-

Young formula is used. Given 0, H and V at trailing edge 4,
the drag coefficientis given by

Co=(91, 1)), +Qal V1)),
with | =(H |, +5)/2.

Moment of torsion and power applied to the
rotor with hydrodynamic profile blades

In what follows, we compute the hydro-dynamic
coefficients for a rack profile standard, and, in particular,
NACA profile with chord length ¢=1,3m. The model and
numerical methods described previously are implemented in
MATLAB. The coefficients corresponding to NACA0016
profile with chord length C,, =1,0mare C; . Cy; . ,;and Cp,
et The coefficients corresponding to the profile with chord
length /,3m are then obtained from relations

C, = CL’M -1.3,
Cy = CM,ref : (1-3)23
C,= CD,ref -1.3.

Fig. 8 shows the hydro-dynamic power modulus F, which
acts on the rotor blade together with its tangential and normal
components F,/ , F,/ versus the positioning angle. Fig. 9
shows the moment 7, developed by one blade versus the

positioning angle, and Fig. 10 represents the total moment of
torsion 7 5 versus the positioning angle.

Theoretical and experimental research, digital modelling
and computer simulations of the interaction effects ,,NACA
hydrodynamic profile of blades-fluid” allow the
optimisation of blade profile constructive parameters. Also
the turbine kinetic parameters are optimised by decreasing
the turbulence effects, as well.

The maximum hydrodynamic effect is obtained by
optimum orientation of blades under the action of the fluid
with the utilisation of a “feedback' system with KNOW-
HOW elements.
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Fig. 7. Lift and drag coefficients C, and Cj,.

Modules
Tangential component
| msss Normal component

NACA 0016 R=2m
Velocity = Im s Npal =35
o= 18deg h=1.4m
L=13m
i ] (L] 13 i e 1] fili] F3 1] Fi i) E il

Positioning angle, deg

Fig. 8. Hydrodynamic force vs positioning angle ¢.

BEFI

L]

NACA 0016 R=2m
Velocity = Im/s Npal =5
o= 18deg h=1.4m
L=13m
Ti (L] i L 1] L1} 181 Fal* T Fiui] W £ ]

Positioning angle, deg

- 9. Moment of torsion 7,; vs positioning angle ¢.

il

Moment, Nm

LETE=
{Fre-
10065
g
(]
5
s P
NACA 0016 R=2m
g Velocity = 1m/s Npal =5
o= 18deg h=1.4m
L=13m
i
i | B 1] ] = I Hgl ) ML I poii) 1] 3ED

Positioning angle, deg

Fig. 10. Total moment of torsion 7 5. vs positioning angle ¢.

an® Iy

e
LEEETL
i — T 16 ma
s
&
1
18]
1] X
] ul [} w ¥ ] 160 185 e ) 2T il 130 1L

Positioning angle, deg

Fig. 11. Total moment T for different flow velocities. NACA
0016.

Based on the research results there were developed and
fabricated the industrial prototypes of the generator with
permanent magnets (N=3kW) and of the hydro pump
(0O=20m3/hour, H=10m) with a frequency of 300 min’
revolutions.

The modified micro hydro power station is fabricated. After
its testing in real conditions on the PRUT River at a flow rate of
(0,8-1,2m/s) we will develop the industrial prototype of the
micro hydro power station which will be produced in the
Republic of Moldova (see pictures in the prospectus, pages 9 —
12.

The novelty of the technical solutions is protected by 16
patents and author copyright.
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Numerical modelling of the blade with hydrodynamic profile

Using the finite element computer programme
ANSYS 11.0, the strain and tension of the hydrodynamic
NACA 0016 blade coating was studied corresponding to
the flow velocity

V=2m/s.

Blade coating (Fig. 12) can be modelled by
mathematical
theory of plates, g
namely, the
theory of elastic _
linear plate &
Kirchhoff-Love.
Plate element,
shell63, has 4
nodes, placed in
the median plane
ofthe plate.

Element
thickness, S, will be considered constant. Each node has
6 degrees of freedom: displacements ux, uy, uz, and
rotations rxy, rxz, ryz. Local coordinate system has its
origin at the first node, x and y axes being placed in the
median plane of the element.

Fig. 13 shows the strain of the blade. As result of
numerical analysis of the state of deformation of the
blade coating with a thickness of 1 mm by 3, 4 and 5
transverse stiffeners, it was established that coating
deformation in the maximum immersion areas is 7,8, 5,1
and 3.5 mm.

In order to assess the
state of stress in the
coating of the
hydrodynamic NACA
0016 blade with a |
thickness of 1.5 mm (Fig.
14 a, b) the main stresses
s1, s2 and s3 are considered, which are the own values of
the strain tensor arranged in descending order . Fig. 14
shows the main stresses sl (a) and s3 (b). Also, the
intensity of stress is considered calculated by the
formula:

o, Z%{(ol—az)z—l—(az—%)z +(0’1—0'3)2]

Fig. 12.

Fig. 13.

12

and Von Mises deformation, calculated by the fc;rmula:
1 12

g, —[%((61—62)2+(€2—63)2+(€1—€3)2)

>

T +v
small radius of curvature (rates 1337-402 mm) to the
zone of the bigger radius of curvature (rates 402-0 mm).

It is necessary to take into account this behaviour of
stresses and Von Mises strains for composite coatings,
giving variable thickness of the blade coating from
composite materials in the adjacent zone of rate 402 mm
on the cord length.

.....

Fig.14.

Fig. 15 shows the main stresses: c1 (a), 62 (b) and
03 (c¢) (Pa). Maximum value of the main stresses is
approximately 38 MPa. It shows that the strain and
tension has a similar distribution with the hollow blade
and metal coating. Fig. 16 shows displacements of the
polyurethane injected blade fragment and composite
material coating of thickness S=2,6 mm: ux(a), uy(b)
and uz(c), maximum defined displacement is 0,01 mm.

Fig.15.

Fig.16.

Composite blade manufacturing technology has
been developed and manufactured experimental
prototypes of blades.
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Composite materials manufacturing technology
for hydrodynamic blades

a_)‘ Manufacture of NACA roﬁle form 0016 b)Installation of membrane and vacuum
inversat. accessories into the form.

e) Assembling of resistance structure and f) Assembled 5-blade hydrodynamic rotor.
hydrodynamic semi profile.

Application of composite fabrication technology on an industrial scale
to manufacture machine parts:
- with increased complexity of geometrical shape;
- exploitation under high humidity and aggressive chemical action;
- with form of housing, profiled spatial bars, with form of curvilinear plate, etc;
- with mass restriction, fatigue, etc.
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MICRO HYDRO POWER PLANT WITH HYDRODYNAMIC ROTOR
FOR CONVERSION OF RIVER KINETIC ENERGY INTO
ELECTRICAL AND MECHANICAL ENERGY MHCF

TR

Construction parameters:
* Rotor diameter, mm

e Number of hydrodynamic NACA 0016 blade........... e
» Blade submersible height, mm ..................... oo
» Blade cord length, mm...........cccooeeviiiniiniiiiene,

Functional parameters: E
e Conversion efficiency, %0 .....cccocevveeeeeeeeeeieieiennn. 43-50 E
» Allowable range of water velocity V, m/s ................ 0,8-2,0 =
* Yield of electrical energy use, % ......cccccveevueevennenne. 0,736
* Yield of mechanical energy use, % .......ccccoevuveennnnne. 0,596
»  Water pumping flow (for V=1,3m/s and
H=10015M). e 40m’/h n=300min
Areas of application: i
for individual consumers: electrical lighting of houses and aspiratie *
streets, central heating, water pumping into irrigation and
drainage systems, water pumping into sewage system, etc. 1. Hydraulic pump.
2. Permanent magnet generator.
3. Toroid coupling.

Patent: nr. 3845 (MD). 4. Casing.
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MICRO HYDRO POWER PLANT WITH HYDRODYNAMIC
ROTOR FOR CONVERSION OF RIVER KINETIC ENERGY
INTO ELECTRICAL ENERGY MHCF D4x1,5 E

Construction parameters:

e Rotor diameter, MM...........cccoovvvvivuiiiieeeeeeieiicieeeeeeeens 4000

» Number of hydrodynamic NACA 0016 blade............ 3

» Blade submersible height, mm ..........ccccocenininninn. 1400

» Blade cord length, mm............ccccoeiiiiiiiniiiiicie, 1300
Functional parameters:

o Conversion efficiency, % ......ccceveerieeiieniieeiieieeieene 43-50
» Allowable range of water velocity V, m/s ................. 0,8-2,0
* Yield of electrical energy use, %o ......cccceeveerieineennens 0,736

* Yield of mechanical energy use, % .......ccceevveeieennnnne. 0,67

»  Water pumping flow (for V=1,3m/s

and H=15..30M.c.cuovovieieeeeieeecceee e 40m’/h

Areas of application:
for individual consumers: electrical lighting of houses and
streets, central heating, water pumping into irrigation and
drainage systems, water pumping into sewage system, etc.

T
planetar, =112

2

Fhoxul de apa

1. Blade with hydrodynamic profile
2. 3 blades rotor.

3. Planetary multiplicator.

4. Belt transmission.

5. Permanent magnet generator.

6. Hydraulic pump.

Patents: nr. 2992 (MD); nr. 2981 (MD).



S— o
.@. Hydropower serving rural consumers 77 *E)

MICRO HYDRO POWER PLANT WITH HYDRODYNAMIC
ROTOR FOR CONVERSION OF RIVER KINETIC ENERGY INTO
MECHANICAL ENERGY MHCF D4x1,5 M

Construction parameters: T

* Rotor diameter, mm...........ccocooviiiiiiiininiiii, 4000 R -
* Number of hydrodynamic NACA 0016 blade........... 3 T
+ Blade submersible height, mm .............c..cccoevernnnne. 1400 DTS
+ Blade cord length, mm...........ccocoeevevivieiieeriieneenne, 1300

Functional parameters: L. S ..
o Conversion efficiency, %o .......ccceeveveevrieereereereerennen, 43-50 gl ;
» Allowable range of water velocity V, m/s ................. 0,8-2,0 T |
* Yield of electrical energy use, %0 ......cccecveevveecirennnnn. 0,846 \ k\, \ \ \
» Water pumping flow (for V=1,3m/s e
and H=10...15m).....c.coooiiiiiiiieicceeceeeee e 40m’/h

. Blade with hydrodynamic profile
. 3 blades rotor.

. Planetary multiplicator.

. Intermediate shaft.

. Device for blade orientation.

. Belt transmission.

Areas of application:
water pumping into irrigation and drainage systems, water
pumping into sewage system, etc.

SN N B W N

Patent: nr. 2992 (MD).
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MICRO HYDRO POWER PLANT WITH HYDRODYNAMIC
ROTOR FOR CONVERSION OF RIVER KINETIC ENERGY INTO
MECHANICAL ENERGY MHCF D4x1,5 M

Construction parameters:
. Rotor diameter, Mmm.........ccccceevveiiiiiiiiiiiiieeeee e
- Number of hydrodynamic NACA 0016 blade
- Blade submersible height, mm
- Blade cord length, mm

Functional parameters:
Conversion efficiency, %0 ......cccooeeveenieiiieenieeeenn
- Allowable range of water velocity V, m/s
» Yield of electrical energy use, %

« Power, kW:

SV =L, 3100/ e

= V=108

= V=208

Areas of application: 1. Planetary multiplicator.

for individual consumers: electrical lighting of houses and 2. Toroid coupling
streets, central heating, water pumping into irrigation and 3. Permanent magnet generator.
drainage systems, water pumping into sewage system, etc. 4. Casing.

Patents: nr. 3104 (MD); nr. 2993(MD); nr.2991 (MD).
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FLOATABLE MICRO HYDRO POWER STATION WITH
HORIZONTAL AXLE FOR RUNNING WATER KINETIC
ENERGY CONVERSION

Water line

Advantaje: Turbine fully immersed in the
flowing water stream.

Patent: nr.3846 (MD).
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MICRO HYDRO POWER PLANT WITH HYDRODYNAMIC ROTOR FOR
RIVER KINETIC ENERGY CONVERSION INTO MECHANICAL ENERGY
(ROTOR DIAMETER D=4m, SUBMERGED HEIGHT OF BLADE h=1,4m,
BLADE CHORD LENGHT 1=1,3m), (MHCF D4X1,5 M
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MICRO HYDRO POWER PLANT WITH HYDRODYNAMIC ROTOR FOR
RIVER KINETIC ENERGY CONVERSION INTO ELECTRICAL AND

MECHANICAL ENERGY (ROTOR DIAMETER D=4m, SUBMERGED HEIGHT

OF BLADE h=1,4m, BLADE CHORD LENGHT 1=1,3m), (MHCF D4X1,5 M)
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Flotable Micro Hydro Power Station for conversion of kinetic
energy of river’s flowing water installed on r. Prut near v.
Stoenesti
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Flotable Micro Hydro Power Station for conversion of kinetic
energy of river’s flowing water installed on r. Prut near v.
Stoenesti
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Computational Fluid Dynamics (CFD) simulations of a modified
hydrofoil

Previous studies of the flow-blade interaction of
the micro-hydro power station and experimental
testing in lab and real conditions performed in the past
revealed large separation areas at the endpoints of the
blade and consequently there were proposed several
design elements in order to minimize these effects and
contribute to the increase of energy conversion
efficiency. One of the new design elements are the
horizontal screens placed at the ends of the blade
module (see Fig.17) with a range of geometric
parameters.

The computer simulations of the flow-blade
interaction of the micro-hydro power station have
been performed in the academic version of the
commercial CFD packages ICEM CFD and ANSYS
CFX. In this study three-dimensional simulations have
been conducted for a hydrofoil used in micro hydro
power station placed in a water stream at various
angles ofattack with different geometric parameters.

The geometry of the hydrofoil consists of a
modified NACA 0016 profile with chord length
c=0,8m and height of one section h=0,3m. Two
sections have been considered with both horizontal
screens and without. Also the hydrofoil was rotated to
impose several angles of attack: ODeg, 5Deg, 10Deg,
25Deg,45Deg.

Mesh discretisation of the domain have been
conducted in ICEM CFD. The mesh is a hybrid mesh
containing tetrahedrons and very fine prism elements
for modeling the boundary layer near blade walls as
presented in fig. 18 and 19. The parameters of the mesh
constructed using path conforming method with
mapped facing applied to box sides tin face sizes in the
range 0.005m to 0.18m. As for the blade the mesh size
is in the range 0.001m to 0.005m. The boundary layer
is discretised with 20 prism element layers with
geometric rate 1.115 and total thickness of 0.015m,
fig. 18 and 19. The first boundary layer has a height of
0.00045 m. The corresponding

The entire computational domain was meshed
with a total number of approx 5.9 million elements for
the hydrofoil with horizontal screens and approx. 5
millions for the plain hydrofoil. Spatial convergence
tests identified this discretisation as sufficient for
convergence and optimal for computational costs.
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Thus, a mesh with 12 million elements was also
considered and the numerical results yielded similar
values for variables of interest.

The post-processing of the numerical results
was performed in CFX post. In fig. 20-21 were
presented the streamlines starting at different depths
from the inlet parallel to fluid flow for the plain
hydrofoil. Fig. 20-23 are presenting the streamlines
for the hydrofoil with horizontal screens. In fig. 24
there is presented the turbulence kinetic energy
contours at various depths for plain hydrofoil that are
being compared with turbulence kinetic energy
contours for hydrofoil with screens, fig. 25. Transition
Reynolds number contours for plain hydrofoil are
being represented in fig. 26, while those for hydrofoil
with screens are shown in fig. 27. Also Fig. 28-29
show the distribution of transition Reynolds number
on the surface of the hydrofoil with screens.

Fig. 21 Fig. 25
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Fig. 29

Deformation-stress analysis of a
modified hydrofoil made from composite
materials

In order to validate the composite material
sandwich used for the hydrofoil with horizontal screens
a deformation-stress analysis has been performed in
ANSYS structural mechanics software. The geometry
of the hydrofoil section is similar to the section
described previously and is shown in fig. 30. A
laminated composite material shell composed of the
following layers: first layer bidirectional lining of type
E fiberglass and polyetheric resin matrix; second layer
has two sub-layers consisted of chopped fiberglass
linings with an armored polypropylene lining between
them; third layer is again a chopped fiberglass liningin a
polyetheric matrix; and the fourth is a gelcout covering
layer.

The interior of the hydrofoil is injected with
polyurethane foam of high density. The discretisation is
performed with finite elements Solsh190 for lateral
cover and Solid45 elements for interior and it is shown
infig. 31.

Fig. 30

Fig. 31
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Fig. 32 Fig. 36

Fig. 33

Fig. 34 Fig. 38

Fig. 35

On lateral sides the hydrostatic pressure corresponding to the depth of 2m was imposed together with a
distribution of hydrodynamic force corresponding to the flow velocity of 2m/s, as shown in fig. 32. The total
deformations are presented in fig. 33, while fig. 34-38 show the x-, y-, z- deformations, respectively.
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Fabrication technology for blades with hydrodynamic profiles from
composite materials

The proposed hydrodynamic blade structure is
presented in fig. 39 and it is based on the carried out
computer CFD simulations of fluid-blade interactions,
deformation-stress analysis of the blade made from
composite materials and available technology. The
technological process for fabrication of the blade is
presented in Table 1 shown at the end of appendices.
Each section of the blade is composed from three sub-
modules glued and assembled on the vertical shaft.

Elaboration of the CAD model for lateral cover.
First stage for the elaboration of the fabrication
technology consists in CAD modeling of the lateral
cover with hydrodynamic profile and optimal
geometric parameters shown in fig. 40 and the second
stage comprises the elaboration of the strategy for
cutting process using the 5-axis cutting machine, fig.
41.

Fabrication of the molding form. After the
cutting process the prepared surface is covered with a
polymeric hardener in order to reduce the overall
porosity and left to be impregnated for the depth of
approx. 1 mm. The impregnation and drying process is
presented in fig. 42, 43. Next stage consists in a wax
cover with Oskar's Wax W50 and Norslipp 9880. Fig. 39 Hydrodynamic blade structure.

O & e

Fig. 40 CAD modeling of the lateral cover.

Fig. 41 Strategy for cutting process using the 5-axis cutting machine MotionMaster TB 105.
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Fig. 42 Fabrication of the hydrodynamic blades.



ﬁ - Hydropower serving rural consumers 25 iy

Fig. 43 Fabrication of the hydrodynamic blades.
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Micro hydropower station with modified
hydrodynamic rotor

Construction parameters:

- Rotor diameter, mm..........cccccevvvviiiiiiiiiiiennenen, 4000
- Number of hydrodynamic NACA 0016 blade. 3

- Blade submersible height, mm ........................ 1400
- Blade cord length, mm...............cccoceeninnnnen. 1300

Functional parameters:
+ Conversion efficiency, % .......cccceeveerveenncnnn 45-53
- Allowable range of water velocity V, m/s
+ Yield of electrical energy use, %
» Power, kW:

Areas of application:
for individual consumers: electrical lighting of
houses and streets, central heating, water pumping
into irrigation and drainage systems, water pumping
into sewage system, etc.

Patents: nr. 601Y; 589 Y (MD)
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Micro hydropower station with modified
hydrodynamic rotor
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Appreciation of the research results at the International
Exhibitions of Invention, Research and Technology Transfer

THE IFIA GLORY MEDAL

IS PRESENTED BY
THE PRESIDENT OF THE INTERNATIONAL FEDERATION OF INVENTORS' ASSOCIATIONS TO:

Hydrodynamic rotors with modified profile NACA for flow SHP

FOR THE EXHIBITED EXCELLENT INVENTION:

I.Bostan Academician, V.Dulgheru, V.Bostan, A.Graur, A.Sochireanu, O.Ciobanu, R.Ciobanu

ON THE INTERNATIONAL WARSAW INVENTION SHOW

b
3 M} DR. ANDRAS VEDRES THE IFIA PRESIDENT

"Gloria medal"” for excellence in innovation, International Exhibition IWIS 2012, Warsaw,
Poland.

INVENT

EUROPEAN EXHIBTION OF
CREATIVITY AND INNCVATION
EXPORITIA INTERNATIONALS

A CREATIVITATIL 51 INDVARI

Awarded to
Bostan I., Dulgheru V., Bostan V.,

Sochireanu A., Ciobanu 0., Ciobanu R., Trifan N.

for
Floatable mgﬁ]r%tﬁmwer station
Environment Protection
President of Intemational Jury President of Exhibition /7 (=~

Krapier F:r?"f.zwu‘___ £ !:!_f:'

l{j'al.i'\.n’il_y owm -
nd Innovation liﬁl ? HH ‘?’ s
ISpeAEEN A i . .fll-_\.'lf 9 May 2009

»Environment Protection Prise”, Eurolnvent 2009, lassy, Romania.
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Appreciation of the research results at the International
Exhibitions of Inventlon, Research and Technology Transfer

DIPLOMAT ¢ D|PI_OME
FOR TECHNOLOGICAL INNOVATION eneva

\_um'z %
CERPIRAE SALON -
o INTERNATIONAL
DES INVENTIONS
GENEVE

e examen, = |ury Intematonal o décide

mventions

Hydrodynamic rotors fiow micro-hydropower
station

: seremeted  BOSTAN | DULHERU Y BOSTANY  SOCIEREANU
GOId medal A CIOBANU O, CIDBANU R VACULENCO M. GLADIS

pour [ inverfion Microcentrale electrigue hydrauligue

.. Geneve, le 12 avnl 2013

= /‘- =
el A |
T vl chs Jury. D] 0 Prisscdent o Soen; Joandue Viecen!

Gold Medal, Geneve, 2013.

~_DIPLOMA
Eureka!

THE BELGIAN AND INTERNATIONAL TRADE FAIR THE BELGIAN AND INTERNATIONAL TRADE FAIR
FOR TECHNOLOGICAL INNOVATION FOR TECHNOLOGICAL INNOVATION

] Valeriu, Bostan Viorel,
| Bostan lon , Graur A, Dulgheru V, Bostan V Bostan lon, Dulgheru \ ’

i/ Sochireznu A, Ciobanu O, Clobanu R, Gladis v Sochireanu Anatol, Ciobanu oleg! Ciabanu

Radu, Dicusara Ion, Trifan Nicolae

Hydrodynamic rotors with madified profile NACA for flow ¥, Industrial prototype of mini-hydropower station for
small micratydrapower plants flew water kinetic energy conversion

Silver medal Siiver medal

HE PRESIDEMT OF
THE IMTERMATIONAL JURY

_ Silver Medal, Eureka, Brussels, 2012. Silver Medal, Eureka, Brussels, 2008.
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Appreciation of the research results at the International
Exhibitions of Invention, Research and Technology Transfer

I/ Gventions
5 - eneva

SOCITATEA MVTATORIOR DM ROV

4 Bostan lon, Dulgheru Valeriu, Bostan Viorel, Ciobanu Oleg

mMJmcEmm CONVERSIA

AAPE CURGATOARE A K
-

Alonul ntamational al fillor, Garatan Stintifica
IS mnmnﬂm Tanpalog s

ﬂ, itz %‘[ﬂ d |
=ah [")

YENTL 20075

Sﬂmu] Zlhnléw mania

SALON

" INTERNATIONAL

DES INVENTIONS
GENEVE

Aprésexamen, le Jury Imemational o décide

metre g | BOSTAN, V. DULGHERU, V. BOSTAN, A SOCHIREANU,

Q. CIOBANU, R. CIOBANL, |, DICUSARA & N TRIFAN

naur imention: Protolype industriel de mn-hydroca nirale pour la conversion de

I'énargie cinélique de l'ea

Genéve, |e 23 avnl 2010

-
j
Gt g

—— //7/ |

Preaidan i |y Dl T & Fdsickort & Scderr: oewrlar Yircond

Gold Medal, Eureka, Brussels, 2006.

DIPLON\E

SALON
INTERNATIONAL
DES INVENTIONS

GENEVE

Apits maman, & Jury Internofional o décidé
el revnirre &' L BOSTAN, V. DULGHERL, V. BOSTAN, A SCCHIREANU, A CIDBAMLL, C. CEOBANU,

invertion;  Mlcrostation hydrauligue flottante avec lames
hydrodynamigues reglabies

Silver Medal, Geneve, 2010.

_UNE MEOATLLE DR Genéve, e 7 owil 200

M. TRIFAN

Gold Medal, Geneve, 2008.
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Exhibitions of Invention, Research and Technology Transfer

i ¥ Diploma

NATIONAL INSTITUTE OF G 0 L D M E DAL

INVENTICS, JASSY, ROMANIA
INVENTICA 2013

Offered Mr / Ms

HOSTAN [ON acad. al ASM, drhab.protuniv, rector,
GRAUR ADRIAN dr.profuniversitar [RO), DULGHERU VALERIU

drconfuniv, VACULENCO MAXIM, drconfuniv,
CIDBANU OLEG lect.sup,, CIOBANU RADU
lector superior, GLADIG VITALIE masterand

ROTOR HIDRODINAMIC CU GRAD REDUS DE

TURBULENTA PENTHU MICROHIDROCENTRALE DE FLUX
Tehnical University of Moldova

THE XVII-TH INTERNATIONAL EXHIBITION
OF RESEARCH,INNOVATION AND
TECHNOLOGICAL TRANSFER

“INVENTICA 2013”

IASI, ROMANIA
19- 21 JUNE 2013

General Manager

Prof. Boris Plahteanu Ph.D u ""J'J/

Gold Medal Inventica, 2013, lassy,
Romania.

NATIONAL INSTITUTE OF
INVENTICS, JASSY, ROMANIA

Diploma
BGold Medal

Offered Mr / Ms

BOSTAN 10N, DULGHERU VALERIU, BOSTAN VIOREL,
SOCHIREANU ANATOL, CIOBANU OLEG,
CIOBANU RADU, DICUSARA 10N, TRIFAN NICOLAE
REFUBLIC OF MOLDOVA

MICROHIDROCENTRALA CU ROTOR HIDRODINAMIC

PENTRU CONVERSIA ENERGIE] CINETICE A APEI
RAULUI DIRECT IN ENERGIE MECANICA $1 ELECTRICA

THE XIV-TH INTERNATIONAL EXHIBITION
OF RESEARCH,INNOVATION AND
TECHNOLOGICAL TRANSFER

. INVENTICA 2010”

IASI, ROMANIA
9-11 JUNE 2010

General Manager  \ J»‘;
Prof. Boris Plahteanu Ph.D

Gold Medal, Inventica, 2010, lassy,
Romania.

(drhab.profuniv, BOSTAN VIOREL drconfuniv, SOCHIREAND ANATOL

&3 Biploma
Medal
"INVEN1

Offered Mr / Ms
Bostan lon (MD), Graur Ad
Dulgheru Valeriu (MD), Bostarn
Sochireanu Anatol (MD), Ciobanu Oleg (MD),
Ciobanu Radu (MD).
HYDRODYNAMIC ROTORS WITH
MODIFIED PROFILE NACA FOR FLOW SHP
in recognition of high scientific contribution
and loyalty to
THE XVI-TH INTERNATIONAL EXHIBITION
OF RESEARCH,INNOVATION AND
TECHNOLOGICAL TRANSFER

“INVENTICA 2012”
IASI, ROMANIA
1315 JUNE2012 9

General Manager 7 é{é‘
Prof. Boris Plahteanu Ph.D

NATIONAL INSTITUTE OF
INVENTICS, JASSY, ROMANIA

Medal "INVENTICA", Inventica, 2012, lassy,

Romania.

INSTITUTUL NATIONAL
DE INVENTICA, 1451 g

Se acorda Dlui. /Dnei.

BOSTAN ION, DULGHERU VALERIU, BOSTAN
SOCHIREANU ANATOL, CIOBANU OLEG,
CIOBANU RADU, TRIFAN NICOLAE

pentru inventia

MICROHIDROCENTRALA FLOTABILA CU PALE
HIDRODINAMICE REGLABILE

THE 13-TH INTERNATIONAL SALON OF RESEARCH,
INNOVATION AND TECHNOLOGICAL TRANSFER

INVENTICA 2009

4 - 6 funie, 2009
lasi Romania

INSTITUTUL NATIONAL DE INVENTICE, 1451
Prof. univ. dr. ing. Baris PLAHTEANL

Gold Medal with mention, Inventica, 2009,
lassy, Romania.
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20112 Internutional Innovation and Ievention Conferen.

FoTEERRXBRABLE S
G OI d M e d a I o 6" International Exhibition (SuZhou) of Inventions

) AWARD CERTIFICATE |
Poster Competition : 1 Goid

" 012 International Innovation and Inyvention

Cer. N0, 4

awarded to Award L

I. Bostan, A. Graur, V. Dulgheru, V. Bostan, | BGSTAN. lon

\> A Sochireanu, 0. Ciobanu, R. Ciobanu Torthe thvehtion o

* Hydrodynamic rotors with modified profile NACA for flow SHE Floatable Micto-hydropovser Station with Aujustable Hydredynainic s,

for his outstanding achievement

] = S R N FEEAEMSRE LR RTER u
M ELHERRR HFHNDRYEENE

Jonldon

D Lethier o WML
Chrreas s UL 0L
Frmusdent of Matcral Toam Utivarity of Todhwwibagy.

RMghammEssER
President 1FEA Andras Vedres

Angust 16, 2012

o 1
B NGy

Gold Medal, IlIC, 2012, SuZhou, China. Gold Medal, SuZhou, 2008, China.

== ASSOCIATION OF POLISH INVENTORS AND RATIONALIZERS ==

WARSAW UNIVERSITY OF TECHNOLOGY PATENT OFFICE OF THE
bt i Societatea InvenTaTORILOR DIN RomAniA
Editia a ll-a lasi, 26 - 29 mai 2005

§ “"“ﬁ a’r :
{§3) DIPLOMA |

STERNATIONAL WARSAW INVENTION SHOW
IWIS 2012

OLID MEDAL

WITH MENTION

cu mentiunea specialaa juriului international

~ Seacorda D-lui / D-nei Bostan lon, Dulgheru Valeriu, Bostan
\Viorel, Ciobanu Oleg, Ciuperca Radu, it

pentru inventia: o Bt || SR b
Grupul de inventil "Microhidrocentrala pentru

Manager salon, Presedinte de onoare S.L.R.
Prof. univ. dr. ing. Prof. univ. dr. ing.
CONST/ ANTOHI VITALIE BELOUS
THE PRES IDFm THE PRESIDENT OF SPWIR AT
! Vil
\_\_tl(" / ] '.'Ll-m Q“I‘:{ mx’
PRGF. DR MAB, INZ. STANISLAW ADAMCEZAK, DR H.C. OR HAB. INZ. MicHAL Sz07a
AP e e

Gold Medal with special mention of
Gold Medal with mention, IWIS, 2012, International Jury, Ecoinvent, 2005, lassy,
Warsaw, Poland. Romania.



Hydropower serving rural consumers

36‘3

Appreciation of the research results at the International
EXhlbltlonS of Inventlon, Research and Technology Transfer

f/ 4 ,a--' ;

l'lpeawn':/-.’f ¥
Mewnynape Aoro EopH
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2-5 anpena 2013

Prise with Gold Medal, Archimedes, 2013,

Moscow.

& ; 2:‘10
(a Ku

0 f’ sa pa.apaﬁomx}y

Gold Medal, Novy'j Chas, 2007, Sevastopol,

Ucraine.

- = ;mﬁAPD}IHHH CAJIOH
BI{HAXOIIIB ﬂ HOBHX TEXHOJIOI'LA «HOBHHA YAC»
«Cmanud possumor nid wac aminy

I[nmmM
HA Foﬁogmyerbcs

mna'rm Hm.l'llllﬂ‘-

H. Bocl‘atl, ﬁ'ﬂyﬂmpy B. Boeran,
Al Cnlmllﬂﬂh Yobany, O. '-Ioﬁanr

Gold Medal, Novy'j Chas, 2009, Sevastopol,
Ucraine.

Gold Medal, Novy'j Chas, 2006, Sevastopol,
Ucraine.
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INTERNATIONAL SALON
of INVENTIONS and NEW TECHNOLOGIES
«NEW TIME»

DIPLOMA

GOLD MEDAL
.~ AWARD-

I. Bostan V. Dm};l:em V. Bostan, 1. Sobor,

A. Sochireanu'1. B ¢, 1, Dicusara, O

R. Ciobanu, V. Odainai, R. Cg

M. Gulu, G. Porcesci

s | (Chis

L Coz
i

Prise and Gold Medal, New Time, 2012, Gbld Medal, Archimedes, 2610, Moscow,
Sevastopol, Ucraine.

XVI Mockosckwil MemayHapoasbiit
Canon waoGperennii 1 WHHOBALMOHHBIX TEXHONOTH i

k.

«APXUMEL-2013»

Pewiernuem MescdyHapodHroeo XKropu
Hazpaxcdaemes

BPOH30BOM MEIAJIBIO

Texruueckuil yrHusepcumem
(Mandoea)
3a paspabomky «MukpozudpoyeHmpans
€ 2uGPOOUHAMUYECKLM HACOCOM»

B W., Bynzepy B., B B, C iy A,
Bakyneniko M., Yo6any 0., YobGany P., Mnadsnu B.

Mpeacenarens Npezwaenr Canona Pyxosoauranms
Mewmyrapannaro Mo, Degepansoi caynlel
mmmnmmm Mi:\';;:mnwm
" PAUMOHANHIATOPOE :
1.1, Munoiiesxo AH. Zezmonnn B.M. Cumokion
Bronze Medal, Archimedes, 2013, Moscow, Silver Medal, Archimedes, 2007, Moscow,

Russia. Russia.
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Gold Medal, Pro Invent, 2011, Cluj Napoca,
Romania.

g RO

*

“odynamic rotors with medifled profile NACA for flaw SHP

Bostan lon, Graur Adrian, Dulgheru Valeriu, Bostan
fiprel, Sochireanu Anatel, Ciobanu Oleg; Ciobanu Radu,
Gladrs Vitalie.

G@LD MEBAE.

EURDIMVENT
1012 2 May 262

Gold Medal, Euroinvent, 2012, lassy,
Romania.

= DIPL&MA

warded to
Bostan 1., Dulgheru V., Bostan V. Clobanu O,
.+ Clobanu R, Sochireanu A, Dicusara |, Trifan N,

Prototip industriai al microhidrecemtraled

GOLD MEDAL
fsiten ol Inumatonal ry Prasiciost. of Ebiivon /' 7
CASCMMAL Pt o0 SN
P G
z Fa

Y R —

Gold Medal, Euroinvent, 2010, lassy,
Romania.

2009 - Anul European al Creati i i Inovarii

PROINVENT

editia a Vil-a, 2009, Cluj-h

Salonul International al Cercetarii, Inovariigi Inventici

Silver Medal, Pro Invent, 2009, Cluj Napoca,
Romania.

SALONL
PR()IN\

PHESEDRNTIER ORI,
oot . i A

)
Gold Medal, Pro Invent, 2013, Cluj Napoca,
Romania.

DIPL&MA

HYDRODYNAMIC ROTOR WITH REDUCED TURBULENT C
CURRENTS FOR FLOW SHP -

Bostan lon, Graur Adrian, Dulgheru Valeriu, Bosti 48

Viorel, Sochireanu Anatol, Ciobanu Oleg, Clobanu Radu, G

GOLD MEDAL
L™ =
gun}o::w;zm i’? im?, ° % 1My 3013

A BOMANLL

X,

Silver Medal, Euroinvent, 2013, lassy,
Romania.

Bostan |, Dulgheru V., Bostan V., Sochireanu /
tor Ciobanu 0., Ciobanu R, Trifan Nicolae

P station with

GOLD MEDAL

Fmsanrt ot miertonal Jury Pn;::’;\

i il
_‘.’.":. ;f,..:..,;:-:-:.u'r i:?‘ é E ' -@— 5 May 2009

Gold Medal, Euroinvent, 2009, lassy,
Romania.
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SOCETATEANVENTATORiIORDINIROMANIAS Golden Medal

awarded to

Daaind

SR ') lon Bustan, Valeriu Delghiery,
;-%;‘,46'{}’ [;)d,.:?zﬂ”n'{) ; 'Irll‘d.'-..- .

: _ - Republic of Moldavia -
Ao Tanandion ! 4

PROTOTIP INDUSTRIAL AL MICROHIDROGENTRncss
FENTRU CONVERSIA ENERGIE| CINETICE A APEI

on the ccoasion of

the 13" edifion of
The International Trade Show for
Inventions and New Technologies

= INVENTIKA -

the 28" - 31" Octoher 2009
Bucharest * Romania

National Institute of Inventics Prize, Gold Medal, Inventika, 2009, Bucharest,
Inventica, 2006, lassy, Romania. Romania.

= e 35 Medalie de aur
y se acorda

- : L Universitafii Tehnice
W AVIIAOM | B
‘flh\ b : I!“u:lw !unm;nru Hulna han” ¢ ; - .
- -::.:;; < g:;:;nc:fn.u Viiowe _ : | Pentru lMiao-l'lydmpowerSﬁlm wim

\E g W newsow s PN wsrmh,BIMFWhu
\% o .g_n.t'!{l?.;:i"i'iztfégﬂf: e \ mmvumuw
Mini-hydropower Stati f
| for flow water kinetic energ : ;_‘?ﬂersion f h i de-a A ad'rlleo

TavspaneHbil mponuu 000 "Pagyra 577

MWQ-M#M:!-!'
= INVENTIKA -

3-7 mijlu_rl-' 2006
Bucuresti

Prise, New Times, 2007, Sevastopol, Gold Medal, Inventika, 2006, Bucharest,
Ucraine. Romania.
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SPECIAL AWARD

This is awarded to

Bostan I, Duigheru V., Bostan V., Sokireanu A.,
Vaculenco M., Ciobanu 0., Ciobanu R., Gladig V.

for

Mini-hydropower station with hydrodynamic rotor for
flow water kinetic energy conversion

in 16™ Moscow ional Salon of Ii ti
and | tion Technologies (Archimedes)
April 02 - April 05, 2013

Chinese Innovation & invention Sockety (TAIWAN)

s koo

MAr Wie K- Chen President of S

April 5, 2013
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Special Prise, Acrhimedes, 2013,
Moscow, Russia.

BCEPOCCUVCKOE OBILECTBO UBOBPETATENEN U PALIMOHANIM3ATOPOB

"’oqemHaﬁ
'pamoTa

;\_44/ HarpaxpaeTcH
“‘J T BB W., Qynzepy B., Bocmax B., CokupsiHy A.,
. wanysieHko M., Yo6any O., Yobany P., Madeiw B.

MuKkpOrMApoOLIEHTPans € rMAPOAMHAMMYECKAM POTOPOM ANA KOHBEPCHU
KMHETHUECKOW IHEPIHM BOALI B YI0 WMWK INEKT ¥
|

Mepganeio
Cankr-lNerepByprckoro Coseta BOUP
3a BLICOKWA YPOBEH MHHOBALMOHHBIX
pa3paGoToK, NPEACTABNEHHLIX HA MEXAYHAPOAHOM
canone «APXWUMEL — 2013» (r. Mocksa)

CaHkr-lNetepbyprckuii u NleHmHrpaackuin obnactHoin Coset

Diploma of Honour, Acrhimedes, 2013,
Moscow, Russia.

by ’ R
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P

ey f“""*m‘ékﬁ":-'}",'— ;-‘-w\'._..'g.” s TR : 2
= - acorda ¥

- Diploma 5i Trofetl™
< dalonului dnventatorilor:

lon BOSTAN, Valerin DULGHERU, Viorel BOSTAN, lon SOBOR,
Anatol SOCHIREANU, lon BODNARIUC, Nicolae TRIFAN, _
Ion DICUSARA, Oleg CIOBANU, Radu CIOBANU, Valeriu ODAINAL,  ©
Tulian MALCOCL Radu CRUDU, Marin GUTU, Vitalie GLADIS

participantila editia a Ill-a a - o
4 SALONULUI INVENTATORILOR
2 _ pentru
VSTALATII PENTRU ENERGII
REGENERABILE” 4

-

Diploma and Trophy of the Inventors Fair for
developing renewable energy conversion
systems, Baia Mare, 2012.

HRVATSKI SAVEZ INOVATORA
XOPBATCKWI COIO3 W30OEPETATENEK

! Bocmak B., Cokupany A., Baxynenio M.,

‘," Yo6any O., YoGany P., lnadeiwu B.

I/
i #f MukpormapoUeHTpank ¢ rMapoaMHAMUHECKHM POTOPOM

ANA KOHBEPCHH KMHETHYECKOW 3Heprvyv Bogebl
B MEXGHUIECKYIO UNH 3NEKTPHUECKYHO,

16-# MockoBckHia mexayHapoaHsil Canon

Gold Medal, Acrhimedes, 2013, Moscow,
Croatian Society of Inventors.
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presented to
wer slation with hydrodynamic rotor For How waler kinetic energy conversion

Bostan 1, Dulghers V., Bostan V., Sokireanu A.,
Vaculenco M., Ciobanu 0., Ciobanu R., Gladis V,
m

Technical University of Moldova
Republic of Moldova

HATPAXKIIAETCSH

W. BocTtan, B. Oynrepy, U. Cobop,
B. BoctaH, A. Coknpsany, O. Yo6any,
P. Yo6any, WU. OQukycapa

for excellent efforts in creating invention(s) 2
exhibited at the 16th Moscow International Salong of =
Inventions and Innovation Technologies "ARCHIMEDES" &

in Russian Federation =
April, 2nd - 5th, 2013 3a BLICOKMIA yPOBeHL pa3paGoTok B

oBnacTi HeTpaAMLIMOHHOW 3HEpPreTUKN

334

Gho, Un-young

President
s I % 9
} ~ Kim, Gwang Lim EO7EH
Chairman Eﬁ'ﬁa

j Korea Inventlon Promotion Association EBEF'

Special Prise, Acrhimedes, 2013, Koreea
Invention Promotion Association.

1aH M., Qynzepy B., Bocman B., Cokupany A.,
Baryneniio M., Yobany O., HYobatiy P.

Bocman W., Qynzepy B., Bocmat B., CokupsaHy A.,
Bakynenko M., Yo6ary O., Yobary P., Madeiw B.

Mugpornapouenpais ¢ i AV EC OPOM LIS KOHBEPCHI

KHHETHYECKDil IHePrinn bl B MEXAHIHECKY I IIH VICKTPHYECKYI0.

Gold Medal, Acrhimedes, 2013, Horvatian
Society of Inventors.

Medal Tesla, Acrhimedes, 2013,
International Festival of Innovation,
Knowledge and Creation.
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Gold Medal, Infoinvent, 2009, Chishinau, Gold Medal, Infoinvent, 2005, Chishinau,
Republic of Moldova. Republic of Moldova.
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Government Award, Infoinvent, 2005, Gold Medal, Infoinvent, 2007, Chishinau,
Chishinau, Republic of Moldova. Republic of Moldova.



e

N\ Hydropower serving rural consumers 43 1;)
SELECTED SCIENTIFIC PUBLICATIONS

EDITED BOOKS ON RENEWABLE ENERGY CONVERSION SYSTEMS
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Resilient Enengy
Sirstems

Monographs:

1.

2.

Bostan, |., Gheorghe, A., Dulgheru, V., Sobor, |., Bostan, V., Sochirean, A. Resilient Energy Systems.
Renewables: Wind, Solar, Hydro. Springer, VIII, 507 p. 2012. ISBN 978-94-007-4188-1

Bostan|., Gheorghe A., Dulgheru V., Bostan V., SochireanuA., Dicusara |. Conversion of Renewable Kinetic
Energy of Water: synthesis, Theoretical Modeling, and Experimental Evaluation. Energy Security:
International and Local Issues, Theoretical Perspectives, and Critical Energy Infrastructures (NATO Science
for Peace and Security Series C: Environmental Security). Published by Springer. 2011, Pp. 125-177. ISBN
978-94-007-0718-4.

Bostan I., Dulgheru V., Bostan V., Ciuperca R. Antologia inventiilor. Sisteme de conversie a energiilor
regenerabile: fundamente teoretice, concepte constructive, aspecte tehnologice, descrieri de inventii. Ch.: Ed.
BONS Offices. 2009, 458p. ISBN 978-9975-63-078-4.

Bostan I., Dulgheru V., Sobor I., Bostan V., Sochirean A. Sisteme de conversie a energiilor regenerabile.
Univ.Tehn. a Moldovei.- Ch.: Ed. ,Tehnica-Info” SRL, (Tipografia BONS Offices). 2007.- 592 p. ISBN 978-9975-
63-076-4.

Articles in international journals:

5.

10.

1.

12.

Bostan I., Dulgheru V., Bostan V., Sochireanu A., Ciobanu O., Ciobanu R. Micro-hydropower station for
kinetic energy conversion of flowing water. Hidraulica. Magazine of Hydraulics, Pneumatics, Tribology,
Ecology, Sensorics, Mechatronics.(No. 3-4/2012. Pp. 15-21.1SSN 1453 —7303.

Bostan |, Dulgheru V., Bostan V., SochireanuA., Ciobanu O., Ciobanu R. Micro-hidropower station for kinetic
energy conversion of flowing water. Annals of the University of Craiova, Electrical Engineering series, no 35,
2011, Craiova, Romania, p. 77-82, ISSN 1842-4805.

lon BOSTAN, Valeriu DULGHERU, lon SOBOR, Viorel BOSTAN, Anatol SOCHIREANU. Micro-hydropower
station for kinetic energy conversion of flowing water / Annals of the University of Craiova, Electrical
Engineering series, No. 35,2011; P. 77-82. ISSN 1842-4805.

lon BOSTAN, Valeriu DULGHERU, lon SOBOR, Viorel BOSTAN, Anatol SOCHIREANU. Wind
microturbines with power of 10 kW / Annals of the University of Craiova, Electrical Engineering series, No. 35,
2011; P.71-76. 1ISSN 1842-4805.

Bostan |, Dulgheru V., Bostan V., SochireanuA., Ciobanu O., Ciobanu R. Micro-hidropower station for kinetic
energy conversion of flowing whater. Annals of the University of Craiova, Electrical Engineering series, no 35,
2011, Craiova, Romania, p. 77-82, ISSN 1842-4805.

Bostan I., Dulgheru V., Bostan V., Sochireanu A., Trifan N., Dicusara |., Ciobanu O., Ciobanu R. (2011). A
micro/hydropower station for the conversion of flowing water kinetic energy in Environmental Engineering and
Management Journal, Universitatea Transilvania din Bragov, Roméania, 10-12 Noiembrie, 2011, (pag 1033-
1040). IF 1,435.

I. Bostan, V. Dulgheru, A. Toca, R. Ciuperca Implementation of the experimental prototype of the wind
turbine with vertical axis and helical blades // Buletinul Inst. Politehnic din lasi. Tom. LIV (LVIII). Fasc. 3. Sectia
Constructii de Masini. - lagi: Univ. Tehn. “Gh. Asachi”, 2008. — P. 111-118. (rom. ; rez. in engl. ): fig. - Bibliogr. : 6
tit.

Bostan I., V. Bostan, Dulgheru V., O. Ciobanu, |. Dicusara. Cercetarea interactiunii palei hidrodinamice a
microhidrocentralei cu fluxul de apa. Scientific Bulletin, Serie C, Volume XXII. Fascicle: Mechanics, Tribology,
Machine Manufacturing Technology, Part 2. Ed. Universitatii de Nord din Baia Mare, 2008. Pp. 47-52. ISSN



13.

14.

15.

16.

17.

18.
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1224-3264.

Bostan I., Sobor I., Dulgheru V. Studiu de prefezabilitate a microhidrocentralei flotabile pentru producerea
energiei mecanice / Revista ,Convorbirieconomice. Publicatie lunara. ISSN1582 — 3555, nr. 5, 2008, p. 39-42.

Bostan |., Dulgheru V., Bostan V., Ciobanu O. Aspects concerning the constructional and functional
optimisation of the multi-blade rotor with hydrodynamic profile of blades of the micro-hydropower stations for
energy conversion // Acta Technica Napocensis. Series: Applied Mathematics and Mechanics. - Cluj-Napoca,
2007.-50.-Vol.Il.-P.255-258.

Bostan, I. ; Dulgheru, V. Some aspects concerning the study of market for renewable energy obtained
from river water flowing kinetic energy // Convorbiri Economice. Brasov,-2006.-Nr.8.-P.32-34.

Bostan, I. ; Dulgheru, V. ; Ciobanu, O. Technological constructive aspects concerning the development of
the multiblade rotor of the micro-hydropower station // Buletinul Institutului Politehnic din lagi. Tomul LII (LVI).
Fascicula 5 D. Sectia: Constructii de Masini, - lagi: Univ. Tehn. “Gh. Asachi”, 2006. - P. 1275 — 1279. : fig. -
Bibliogr. : 8 tit.

Bostan |., Dulgheru V., Bostan V., Ciobanu O. Aspecte privind optimizarea constructiva si functionala a
rotoarelor cu palete multiple cu profil hidrodinamic ale paletelor din statiile de putere mare pentru conversia
energiei //Acta Technica Napocensis. Series: Applied Mathematics and Mechanics 50, vol.ll, 2006. ISSN
1221-5872.P. 255...258.

Bostan, I. ; Bostan, V. ; Dulgheru,V. Numerical Modelling and Simulation of the Fluid Flow action on Rotor
Blades of the Micro-hydropower Station // Ovidius University Annual Scientific Journal. Mechanical
Engineering Series - Constanta, 2006. - Vol. VIII. -Nr. 1. - P. 70-78: fif. - Bibliogr. : 5 tit.

Bostan, I. ; Bostan, V. ; Dulgheru, V. Conceptual design of the electrical micro-hydropower station for the
conversion of running water kinetic energy into mechanical and electrical energy I/ The annals of “Dunarea de
Jos” University of Galati. Fascicle XIV Mechanical engineering - Galati, 2006. - P. 34 — 38: fig. , tab. - Bibliogr. : 6
tit.

Articles in national journals:

20.

21.

22.

23.

24.

lon Bostan, Valeriu Dulgheru, lon Sobor, Viorel Bostan, Anatol Sochirean. Utilizarea surselor regenerabile de
energie - eoliana, hidraulica si solara in conditiile Republicii Moldova. In rev. Akademos, nr. 4(23), 2011. P.54-
59.

Bostan I, Dulgheru V., Bostan V., Sochireanu A., Ciobanu O. Elaboration , fabrication and testing of micro-
hydropower station for kinetic energy conversion of flowing whater // Meridian ingineresc, nr.4, 2011, pag. 53-
58; Moldova, Chisinau, SRE UTM; ISSN 1683-853X.

Bostan I., Dulgheru V., Bostan V., Ciobanu O. Microhydropower stations for conversion of kinetic energy of
river water withaut building barrages // Revista recenzata ,Meridian Ingineresc”, Nr.4, 2010, p.93-96.

Bostan, I. ; Bostan, V. ; Dulgheru, V. Numerical modelling of the hydrodynamic profile of blades and
simulation of the fluid flow action on rotor blades of the micro-hydropower station /| Meridian Ingineresc. -
2006. - Nr. 4. - P. 16-22. : fig. , tab. - Rez. : engl, fr. , rusa. — Bibliogr. : 2 tit.

Bostan I, Dulgheru V., Vieru, T. Secrieru, V. Munteanu E. lllumination system of villages in base of general
energy by micro power stations) // Registrul elaborarilor stiintifice in domeniul ingineriei electronice,
materialelor multifunctionale si mecanicii fine / Academia de $tiinte a Moldovei; Agentia pentru Inovare si
Transfer Tehnologic. - Chiginau: E.P. Stiinta, 2005. -P. 42-43.

Articles in proceedings of international conferences:

238

26.

27.

28.

2

Bostan I., Dulgheru V., Bostan V. Elaboration of micro-hydropower station for kinetic energy conversion of
flowing water. The 37 ARA Congress Modernism and Progress in Arts and Sciences. June 04-09, 2013
Chisinau, Republic of Moldova. Proceeding. Pp. 39-42.

Bostan |., Dulgheru V., Dicusara |., Cozma |. Energia solara si sistemele fotovoltaice de conversie cu
eficienta sporita. International conference “Energy of Moldova — 2012. Regional aspects of development”.
October 4-6, 2012 - Chisinau, Republic of Moldova. Proceeding Pp.507-511.

Bostan I., Dulgheru V., Bostan V., Ciobanu O., Ciobanu R. Micro-hidropower station for kinetic energy
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Bostan |., Dulgheru V., Cartofeanu V., Ciuperca R., Ciobanu O. Floatable micro-hydropower Station with
helicoidal rotor.// Catalog "EURO INVENT"-European Exhibition of Creativity and Innovation-lasi, Romania.
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Station with horizontal pintle for water kinetic energy conversion into mechanical and electrical.// Catalog.
Salonul International de Inventica PROINVENT, editia a X°, Ed. UTPRESS, Cluj Napoca 16-19.03.2010.
P.299. 1SBN 978-973-662-537-4

Bostan lon, Dulgheru Valeriu, Cartofeanu Anatol,, Ciupercd Radu, Ciobanu Oleg. Floatable micro-
hydropower Station with helicoidal rotor. // Catalog. Salonul International de Inventica PROINVENT, editiaa X
°,Ed. UTPRESS, ClujNapoca 16-19.03.2010. P. 301. ISBN 978-973-662-537-4

Bostan lon, Dulgheru Valeriu, Bostan Viorel, Sochireanu Anatol, Ciobanu Oleg, Ciobanu Radu,Dicusara
lon., Trifan Nicolae. Micro-hydropower station for conversion of water kinetic energy into mechanical and
electrical energies // Official Catalog. The 17" International Salon of Research and Technological Transfer



85.

86.

87.

88.

89.

90.

91.

22

93.

94.

95.

96.

s

98.

Sk

100.

101.

102.

Hydropower serving rural consumers 48

“INVENTICA2010” lasi Romania, June 9-11, 2010. Ed Performantica, lasi2010. P.721-722.1SSN 1844-7880

Bostan lon, Dulgheru Valeriu, Sobor lon, Bostan Viorel, Sochireanu Anatol, Crudu Radu, Gutu Marin,
Ciobanu Oleg, Ciobanu Radu,Trifan Nicolae. Industrial prototype of mini hidropower station for flow water
kinetic energy conversion.// Salon des Inventions, Catalogue Officiel Geneva,- Palexpo, 6 au 10 avril 2010. P.
57.

Bostan |., Dulgheru V., Bostan V., Sochireanu A., Ciobanu O., Ciobanu R., Trifan N. Floatable Micro-
hydropower Station with Adjustable Hydrodynamic Blades. // Catalog "EURO INVENT"-European Exhibition of
Creativity and Innovation-lasgi, Romania. 07 - 09.05.2009. P. 35.

Bostan I., Dulgheru V., Bostan V., Sochireanu A., Ciobanu O., Ciobanu R. Prototip industrial al
microhidrocentralei pentru conversia energiei cinetice a apei in energie mecanica si electric // Catalog Oficial
INFOINVENT-2009". 24-27 noiembrie 2009, Chisinau, Republica Moldova. P.66.

Bostan [., Dulgheru V., Bostan V., Sochireanu A., Ciobanu O., Ciobanu R. Prototipul industrial al
microhidrocentralei pentru conversia energiei cinetice a apei in energie mecanica sau electrica. // Catalog
Oficial Salonul International de Inventii si Tehnologii Noi ,Novoe Vremea”, Sevastopol. 24-26.09.2009. P. 45.

Bostan lon, Dulgheru Valeriu, Bostan Viorel, Sochireanu Anatol, Ciobanu Oleg, Ciobanu Radu, Trifan
Nicolae. Floatable Micro-hydropower Station with Adjustable Hydrodynamic Blades. /| Catalog oficial.
Expozitia Internationala a Creativitatii si Inovarii "EUROINVENT 20097, 7 -9 mai 2009, lasi, Roméania. P. 35.

Bostan lon, Dulgheru Valeriu, Bostan Viorel, Sochireanu Anatol, Ciobanu Oleg, Ciobanu Radu,Dicusara lon.,
Trifan Nicolae. Flotable Micro-hydropower station with adjustable hydrodynamic blades // Official Catalog. The
17" International Salon of Research and Technological Transfer “INVENTICA 2009” lasi Romania, June 9-11,
2009. Ed Performantica, lasi2009. P.748.1SBN 978-973-730-610-4

Bostan |., Dulgheru V., Bostan V., Sochireanu A., Ciobanu O., Ciobanu R., Trifan N. Floatable Micro-
hydropower Station with Adjustable Hydrodynamic Blades// Universitatea Tehnica din Cluj-Napoca. SC expo
Transilivania SA Cluj-Napoca. Catalog Oficial Salonul International al Cercetarii, Inovarii si Inventicii
"PROINVENT”, editia” a VII*, 24-27.03.2009. Ed. UTPRESS, Cluj-Napoca. P. 235. ISBN 978-973-662-445-2

Bostan I., Dulgheru V., Bostan V., Sokireanu A., Chobanu O., Chobanu R., Dicusara |. Floatable Micro-
hydropower Station with Adjustable Hydrodynamic Blades.//[Expozitia Internationalé de Inventii si Transfer
Tehnologic ,PROINVENT' 2008”. Ed. URPRESS, Cluj Napoca, 01-04 aprilie 2008. P. 94. ISBN 978-973-662-
367-7

Bostan, I., Dulgheru V., Bostan V., Sochireanu A., Ciobanu, R. Ciobanu, O., Dicusara I., Trifan N. Flotable
Micro-hydropower Station with Adjustable Hydrodynamic Blades // Official Catalog "The 6" International
Exhibition/ SuZhou) of Inventions”, China. 16-19.10.2008. P. 108.

Bostan, I., Dulgheru V., Bostan V., Sochireanu A., Dicusara I., Trifan N., Ciobanu, R. Ciobanu, O. Flotable
Micro-hydropower Station with Adjustable Hydrodynamic Blades // Official Catalog "The 6" International
Exhibition/ SuZhou) of Inventions”, China. 16-19.10.2008. P. 108.

Bostan, I., lonescu F., Dulgheru V., Bostan V., Sochireanu A., Ciobanu, R. Ciobanu, O. Installation for the
transformation of the waves energy in electric energy/ Official Catalog. The First International Inventor's Day
Convention and the National Inventor's Day organised by the National Research Council of Tailand (NRCT).
2008.

Bostan, I., Dulgheru V., Sochireanu,A., Ciobanu O, Ciobanu R. Prototip Industrial a Micro-Hidro Statiei cu
Rotor Vertical Multi-Blade gi Profil Hidrodinamic al Lamei/l Catalog oficial Salonul International de Inventii,
"INVENTICA 2008, lasi, Roménia, 14-24 mai2008. P. 606.

Bostan, I., lonescu F., Dulgheru V., Bostan, V., Sochireanu, A., Trifan N., Ciobanu, O., Ciobanu, R. Installation
pour la transformation de I'énergie des vagues en énergie électrique. /| Catalogue officiel Salon International
des Inventions, "Bruxelles 2007” 22 - 25 November 2007.1D375.

Bostan, I., Visa |, Dulgheru V., Ciuperca R. Minihidrocentrala pentru conversiunea energiei electrice a apei
curgatoare a raurilor [/ Catalog oficial. Expozitia Internationala de Inventii si Transfer Tehnologic "PROINVENT
20077, ClujNapoca, 01-04 aprilie 2007. P. 169.

Bostan, I., Dulgheru V., Bostan, V., Sochireanu, A., Ciobanu, R., Ciobanu, O., Trifan N.Minigidrocentrali dlea
konversii kineticeskoi energii tecushcei vody rek. [/ Catalog Mijdunarodnii salon Vinahodiv ta novyh Tehnologii
.Novii Ceas”, 26-28 senteabrea 2007g. or. Sevastopol., p. 35.

Bostan, I., Dulgheru V., Bostan, V., Sochireanu, A., Ciobanu, O. Micro-hydripower station for flow water
kinetic energy conversion. [/ Catalog Mijdunarodnii salon Vinahodiv ta novyh Tehnologii ,Novii Ceas”, 26-28
senteabrea 2007g. or. Sevastopol. p. 40-41.

I. Bostan, V. Dulgheru, V. Bostan, A. Sochirean, O. Ciobanu, Dicusara, N. Trifan. Micro-hydropower station for
conversion of Kinetic energy of the rivers without dams construction. // Katalog “Arhimed”: Moskovskij
Mezdunarodnyj salon promysSlennoj sobstvennosti (10’; 27-30. 03. 2007; Moskva). - Moskva, 2007. P.6 (s).

Bostan |., Dulgheru V., Bostan V., Sochireanu A., Dicusara |., Ciobanu O., Ciobanu R. Instalatii pentru
transformarea energiei valurilor in energie electrica. // Catalog Oficial Expozitia Internationala Specializata
"INFOINVENT 2007”. 27.06-30.06.2007. p. 60.



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

Hydropower serving rural consumers 49

Bostan I., Dulgheru V., Bostan V., Sochireanu A., Dicusara |., Ciuperca R., Ciobanu O., Ciobanu R., Trifan N.
Minihidrocentral& pentru conversiunea energiei cinetice a apei curgétoare a raurilor. // Catalog Oficial Expozitia
Internationala Specializata INFOINVENT 2007”. 27.06-30.06.2007, p. 59.

Bostan, I., Dulgheru, V., Bostan, V. Sochireanu, A. Ciobanu, O. Instalatii pentru transformarea energiei
valurilor in energie electrica // Catalog Oficial Salonul International al Inventiilor, Cercetarii $tiintifice gi
Transferului Tehnologic’ECOINVENT 2007”. 30.05-02.06.2007, p. 28.

Bostan I., Dulgheru, V., Bostan V., Ciobanu O. Minihidrocentrala pentru conversia energiei cinetice a apei
curgatoare a réurilor // Catalog Oficial Salonul International al Inventiilor, Cercetarii Stiintifice si Transferului
Tehnologic’ECOINVENT 2007”. 30.05-02.06.2007, p. 27-28.

Bostan lon, Dulgheru Valeriu, Bostan Viorel, Ciobanu Oleg. Micro-hydropower station for conversion of
kinetic energy of the rivers [/ Official Catalog. The 17" International Salon of Research and Technological
Transfer “INVENTICA 2007” lasi Romania, June 9-11, 2007. Ed Performantica, lasi 2007. P. 371. ISBN 978-
973-730-610-4

Bostan, |., Dulgheru, V., Bostan, V. Sochireanu, A. Ciobanu, O. Instalatii pentru transformarea energiei
valurilor in energie electrica // Official Catalog. The 17" International Salon of Research and Technological
Transfer “INVENTICA 2007” lasi Romania, June 9-11.2007. Ed Performantica, lasi 2009. P.370. ISBN 978-
973-730-610-4

Bostan I., Dulgheru V., Bostan V., Ciobanu O., Sochireanu A., Trifan N. Centrala hidroelectrica // Catalogul
Inovatiilor Top in Energetica, Vol.2, Chisinau, 2006 p.22-23.

Bostan |., Dulgheru V., Bostan V., Ciobanu O., Ciobanu R., Sochireanu A. Statie pentru transformarea
energiei valurilor in energie electricé// Catalogul Inovatiilor Top in Energetica, Vol.2, Chiginau, 2006 p.22-23.

Bostan, I., Dulgheru, V., Bostan, V., Sochireanu, A., Trifan N., Ciobanu, O., Ciobanu, R. Floatable Micro-
hydropower Station. // Catalogue officiel Salon International des Inventions, "Bruxelles 2006”. 23 - 26
November 2006. ID 185.

Bostan, I., Dulgheru, V., Bostan, V., Sochireanu, A., Trifan N., Ciobanu, O., Ciobanu, R. Micro-hydropower
Station. // Catalog oficial. Expozitia Internationald de Inventii i Transfer Tehnologic "7PROINVENT 2006”, Cluj
Napoca, 04-08 aprilie 2006. P. 60.

Bostan, I., Dulgheru, V., Bostan, V., Sochireanu, A., Trifan N., Ciobanu, O., Ciobanu, R. Micro-hydropower
Station with vertical rotor. // Catalog oficial Salonul International de Inventii si Tehnologii Noi "INVENTIKA
2006”, Bucuresti, 3-7 octombrie, 2006. p. 94

I. Bostan, V. Dulgheru, V. Bostan, A. Sochirean, N. Trifan, R . Ciobanu, O. Ciobanu. Micro-hydropower station
with vertical rotor // “Novoe vrema“. Mezdunarodnyj Salon Izobretenij i Novyh Tehnologij = ,Novii Ceas™
Mijdunarodnii Salon Vinahodiv ta Novyh Tehnologii (2; 27-29. 9. 2006; Sevastopol): Katalog. - Sevastopol,
2006. - P. 32.

Bostan, |., Dulgheru, V., Bostan, V. Sochireanu, A.. Trifan N. Ciobanu, O. Ciobanu, R. Minigidrocentrali s
vertical'nym rotorom. [/ Katalog Mijdunarodnii salon Vinahodiv ta novyh Tehnologii ,Novii Ceas”, 27-29
senteabrea 2006g. P. 32.

Bostan 1., Dulgheru V., Bostan V., Sochireanu A., Ciobanu O., Trifan N. Minigidrocentrali dlea conversii
kineticeskoi energii vodnyh potokov rek. //[Expozitia Internationald ,Vinahodi Innovacii”, 10-13 aprilie 2006,
Kiev. Catalog Oficial, p.68.

Bostan I., Dulgheru V., Bostan V., Sochireanu A., Ciuperca R., Ciobanu O., Ciobanu R., Trifan N.
Minihidrocentrala cu rotor multipal cu ax vertical si palete cu profil hidrodinamic // Catalog oficial. Salonul
International al Inventiilor, Cercetarii si Transferului Tehnologic INVENTICA 2006, lasi, 5-9iulie, 2006, p.570.

Bostan, |., lonescu F., Bostan, V. Sochireanu, A., Ciuperca, R Ciobanu, O. Ciobanu, R. Dicusara |. Instalatie
pentru transformarea energiei valurilor in energie electrica. // Catalog oficial Salonul International al Inventiilor,
Cercetarii si Transferului Tehnologic INVENTICA 2006, lasi, 5-9 iulie, 2006.P. 569.

Bostan I., Dulgheru V., Bostan V., Sochireanu A., Ciuperca R., Ciobanu O., Ciobanu R., Trifan N.
Minihidrocentralé cu rotor multipal cu ax vertical si palete cu profil hidrodinamic //A XVIll-a Conferinta
Internationala de Inventica ,Cercetari i tehnologii inovative performante”, lagi, 5-9.07.2006, p. 529.

Bostan I., Dulgheru V., lonescu Fl., Bostan V., Sochireanu A.,Ciobanu O., Ciobanu R., Cozma T. Instalatie
pentru transformarea energiei valurilor in energie electrica /| A XVIll-a Conferinta Internationala de Inventica
,cercetari si tehnologiiinovative performante”, lagi, 5-9.07.2006, p. 510-513.

Bostan, |., Dulgheru, V., Bostan, V. Sochireanu, A.. Ciuperca, R Ciobanu, O. Ciobanu, R. Dicusara |. Floatable
Micro-hydropower Station with Adjustable Hydrodynamic Blades. // Catalogue officiel. Salon International des
Inventions, Geneve'2006. 5-9 avril. P. 205.

Bostan, I., Dulgheru, V., Bostan, V. Sochireanu, A.. Ciuperca, R Ciobanu, O. Ciobanu, R. Dicusara I.
Minihidrocentrala |/ Official catalog ,/nternational Specialized Exhibition 9/11-12/11/2005. “Moldexpo” SA. -
Chisinau, 2005.-P. 41.

Bostan, I., Dulgheru, V., Cartofeanu V., Ciuperca R., Ciobanu O., Ciobanu R. Centrala hidraulica flotanta //
Official catalog ,/nternational Specialized Exhibition 9/11-12/11/2005. “Moldexpo” SA. - Chisinau, 2005. - P. 41.



123.

124.

125.

126.

127.

128.

129.

Hydropower serving rural consumers 50

I. Bostan, V. Dulgheru, V., Cartofeanu, R. Ciuperca, O. Ciobanu, R.Ciobanu. Centrald hidraulica
flotanta. // Mezgosudarstvennaa specializirovannaa vystavka-forum “SNG: naukoemkaa produkcia i
vysokie tehnologii”: Oficialinyj Katalog 9/11-12/11/2005. Mezdunarodnyj vystavocnyj centr
“‘Moldexpo” S. A. - Chiginau, 2005. - P. 81.

Bostan |., Dulgheru V., Bostan V., Ciobanu O., Microhidrocentralé pentru conversiunea energiei
cinetice a apei raurilor fara constructia ddmbelor, // Catalog oficial ’ECOINVENT 2005” lasi, 26-29 mai
2005.p. 381.

Bostan I., Dulgheru V., Ciuperca R., Ciobanu R., Organe de lucru pentru conversiunea energiei
eoliene, //Catalog oficial ’'ECOINVENT 2005” lasi, 26-29 mai 2005. p. 381.

Bostan |., Dulgheru V., Topa M., Ciuperca R. Sisteme de conversiune a energiei regenerabile
/" Infoinvent 2003”. // Catalog oficial. Expozitie Internationala Specializata 5-8 noiembrie, Chisinau,
2003, p.65.

|.Bostan, V.Bogdan, V.Dulgheru, N.Bostan, R.Ciuperca. Mini hidro power stations to use the kinetic
energy from water. // 50-eme Salon Mondial de l'Invention, de la Recherche et des Nouvelles
Technologies "Brussels EUREKA2001". - Bruxelles, 16/11/2001. P.131.

|.Bostan, V.Bogdan, V.Dulgheru, N.Bostan, R.Ciuperca. Mini hidro power stations to use the kinetic
energy from water /| "Brussels Eureka 2001”: Catalogue officiel.- 50-eme Salon mondial de
I'innovation de la recherche et de nouvelles technologies. 9.11.2000- 17.11.2001.- Brussels, 2001.-
P.102.

I. Bostan, V. Dulgheru, V. Bogdan,R. Ciuperca. Micro hydro power station to use the river water
kinetic energy I/ Expozitia Internationala Specializatd ,INFOINVENT'2001”: Catalog Oficial. -
Chisinau: AGEPI, 2001.-P. 14 (s).

Research projects:

130.

131.

132.

133.

134.

135.

136.

137.

138.

Technological systems based on the utilization of water kinetikal energy for rural consumers
(TESUWKERC)/ BSEC HDF /RES 2011-02. TUM, Chisindau, Moldova; Univ. ,Stefan cel Mare”,
Suceava, Romania. Coord.: K. Zaimis (BSEC); acad. |. Bostan. 2011 —2013.

SEE HYDROPOWER, targeted to improve water resource management for a growing renewable
energy production. SEE Transnational Cooperation: CESI-R, ARPAV, BELL (ltaly), GRAZ, STY
(Austria), FGG EASL (Slovenija), POLI, APEL (Romania), SERRON, ARTAS (Greece), MOLD (TUM)/
South East Europe Transnational Programme/ Coord. Prof. Maximo Peviani. 2009 —2012.

Bostan |., Dulgheru V., Sobor I., Bostan V. s.a. Utilizarea energiei eoliene, hidraulice si solara pentru
alimentarea cu energie electrica a sistemelor integrate de irigare. / cond. st.: V. Dulgheru, - Chisinau,
2009-2010.

Elaborarea si fabricarea prototipului industrial al microhidrocentralei cu ax orizontal si profil
hidrodinamic al palelor pentru conversia energiei cinetice a apei raurilor. // Bostan I., Dulgheru V.,
Soborl.,BostanV.s.a. Cond. st.: V. Bostan, - Chiginau, 2009- 2010.

Design, manufacturing and experimental research on horizontal turbine with NACA aerodynamic
profile for hydraulic energy conversion systems. Bostan V. , Dulgheru V. , Bostan I. , Sochireanu A. ,
Dicusara |., Ciuperca R. , Ciobanu O. s. a. Cond. st. : V. Bostan, executor responsabil, |I. Bostan -
Chiginau, 2007 - 2008.

Design and manufacturing of industrial prototypes of micro hydro power stations for river water
kinetic energy conversion. | Bostan|., Dulgheru V., Moraru Gh. , Topa M., SochireanuA., Dicusara .,
CiupercaR., Ciobanu O.s.a. Cond. st.: V. Dulgheru, executor responsabil, |. Bostan- Chisinau, 2007
-2008.

Grant SCOPES IB7320 — 110902/1. Conversion of renewable kinetic energy of water: synthesis,
theoretical modelling and experimental evaluation / Bostan |. , Dulgheru V. , Bostan V., Sochirean I. ,
Dicusara |. Coordinators: prof. dr. Adrian Gheorghe (University ETHZ, Zurich, Elvetia); acad. |. Bostan
(UTM) - Chisinau, 2006-2008.

Micro-hydropower station for conversion of the rivers running water kinetic energy. I/ 1. Bostan, V.
Dulgheru, Gh. Moraru, M. Topa, A. Sochirean, |. Dicusara, R. Ciuperca, O. Ciobanu. Cond. st. : I.
Bostan, 2004-2006.

Grant CRDF MP2-3023,2003. A helical turbine system for wind and hydraulic energy recovery //- |.
Bostan, V. Dulgheru, A. Sochirean, R. Ciuperca, Gh. Postaru, N. Trifan. /Coord: Dulikravich George
Stevo, prof. , univ. Arlington, Texas, SUA; acad.; UTM - Chisinau, 2003-2004.



7

Hydropower serving rural consumers

Contact information

BOSTAN ION

(00373 22) 23 78 61
bostan@adm.utm.md

DULGHERU VALERIU

(00373 22) 509 939
dulgheru@mail.utm.md

BOSTAN VIOREL

(00373 22) 509938

viorel bostan@mail.utm.md

Technical University of Moldova
Chisinau

www.utm.md/bsec-hdf




	Page 1
	Pag. 1-15 red.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15

	Pag. 16-27 red.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

	Pag. 28-42 red VECTOR.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15

	Pag. 43-51 VECTOR.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9


