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In the paper the authors presents new mathematical models and methods in the optimiza-
tion of these phenomena with technical applications: the optimization of the hydraulic, a eolian
turbine’s blades or for the eliminating air pollutants and residual water purification; the actions
hydro-pneumatics (robotics) to balance the ship in roll stability, optimizing the sails (wind pow-
ered) for extreme durability or propelling force, optimizing aircraft profiles for the drag or the lift
forces, directing navigation, parachute brake, the wall, etc. The scientific results are accompanied
by numerical calculation, integrating in the specialized literature from our country and foreign.
The inverse methods which lead to the Riemann-Hilbert boundary problems, and singular equa-
tion for the analytical functions. Here we solve the problems regarding of the fluids flow in the
curvilinear obstacles presence, regarding of the profiles optimization for the minimal or maximal
drag. The drag forces are expressed by the nonlinear integral operators and the extremum of the
functionals is made by using the parametrical or the Jensen inequalities. The applications are for
the aerodynamics profiles, brake deflectors, bow problems, wind turbines, ship sails, jets theory,
etc.
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Stabilization of the Microsatellite within the Centre of Space Technology is realized based on
the control of the reaction wheels. In order to stabilize the microsatellites, it is necessary to choose
the reaction wheels and also the mathematical modeling of the actuator system. In this paper, it
was proposed to do the experimental identification of the mathematical model of the DC motor,
coupled with the reaction wheel.
The experimental identification involves the acquisition of data, so that the experimental variation
of the DC motor speeds at the reference speed of 8000 rpm was obtained as presented in the Figure
1.
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Figure 1. Experimental curve

1. Model of object with first order inertia:

H1(s) =
k

Ts+ 1
.

2. Model of object with second order inertia:

H1(s) =
k

(T1s+ 1)(T2s+ 1)
.

3. Model of object with third order inertia:

H1(s) =
k

(T1s+ 1)(T2s+ 1)(T3s+ 1)
.

In the transfer functions are used the following notations: k is the transfer coefficient; T1, T2, T3 -
time constants.
To estimate the mathematical model of the control object it was proposed to use the Küpfmüller
and Strejc methods, the obtained results were compared with results obtained using the module
Process Models from System Identification Toolbox from MATLAB.
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