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       Lecture No. 1136
Mr Snezana Milicev and Prof. dr Nevena Stevanovic, University of Belgrade, Faculty of Mechanical Engineering

A non-isothermal Couette slip gas flow

Micro-Couette flow as a shear-driven flow is encountered often in Micro-Electro-Mechanical-Systems (MEMS), such as microcomb mechanisms, microbearings and micromotors. Moreover, the most frequently conditions in these systems correspond to the slip flow regime (Kn<0.1), so the results in that region are very useful. As the thermal effects are very often present in MEMS, many authors have been investigated the heat transfer in Couette flow. The microscopic approach is used mostly, either by solving kinetic Boltzmann equation or by direct simulation Monte-Carlo DSMC.


In this paper micro-Couette slip gas flow for moderately high and low Reynolds numbers is analyzed by macroscopic approach analytically and numerically. The gas flow between parallel plates that is preserved in relative motion is considered in two cases: the temperatures of the walls are equal and constant, i.e. the isothermal walls, and the temperatures of the walls are different, but constant. The Knudsen number is Kn≤0.1, which corresponds to the slip flow and continuum. The flow is defined by continuity, Navier-Stokes and energy continuum equations, along with the velocity slip and the temperature jump first order boundary conditions. The gas flow is subsonic and the ratio Ma2/Re is taken to be of the order of a small parameter. An analytical solution for velocity and temperature is obtained by developing a perturbation scheme. The first approximation corresponds to the continuum flow conditions, while the others represent the contribution of the rarefaction effect. Moreover, the same system of continuum governing equations with corresponding first order boundary conditions is solved numerically, by Runge-Kutta method, in order to verify presented analytical solutions. The influences of the viscosity and conductivity dependence on temperature, the dissipation and the rarefaction on the velocity and temperature profiles are explored. It is shown, in the case of isothermal walls, that temperature influence on viscosity and conductivity is insignificant on the velocity and temperature fields. Then, the exact analytical solution for constant viscosity and conductivity is found. It is shown that, although very simple, it is complete substitution to the exact numerical solution for the isothermal walls case. The results for the velocity and temperature fields are also compared with some numerical and analytical results of other authors and good agreement is achieved.
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     Lecture No. 1137
Jelena Dimitrijevic, dipl. mas. ing., Military Technical Institute of Serbian Army, Department for aircraft
Vojislav Devic, dipl. mas. ing., Military Technical Institute of Serbian Army, Department for aircraft

mr Predrag Kovacevic, dipl. mas. ing, Military Technical Institute of Serbian Army, Department for aircraft

COMPUTATIONAL AND EXPERIMENTAL MODAL ANALYSIS OF THE LASTA AIRCRAFT

During designing and development of an aircraft prototype it is required to be confirm that the aircraft is free from flutter in the range of the designed speed. Wing, ailerons, stabilizer, or whole aircraft flutter is a phenomenon of self-induced undamped oscillations begins of coupling aerodynamic, elastic and inertial forces at high flight speeds. Flutter is very dangerous because it can cause aircraft construction crash. This presentation presents Computational and Experimental Modal Analysis procedures that are applied during designing and examination of the LASTA prototype aircraft.  
Computational Modal Analysis is done by using Finite Element Method. Main assemblies of the aircraft wing, fuselage and stabilizers are modeled and analyzed separate. While modeling main assemblies we took care of the real construction elastic and inertial characteristics representation. This presentation gives the results of Modal Analysis of the LASTA aircraft. Critical flutter speeds calculation is done according to these results.

After the prototype manufacturing, Experimental Modal Analysis is required to obtain data that are more precise for further critical flutter speed calculation. Aircraft preparation, testing method, excitation position, data acquisition and processing are presented in the presentation. Obtained results – modal frequencies, damping and mode shapes are presented, too. According to these results final critical flutter speed calculation is done. In addition, the aircraft finite element model will be verified and fit (according to these results) for further use in the analysis of the aeroelastic phenomena and aircraft dynamic response.
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  Lecture No. 1138
Prof. dr Ivana Kovacic, Department of Mechanics, Faculty of Technical Sciences, Novi Sad, Serbia

ON GEORG DUFFING, SOME OF THE EQUATIONS NAMED AFTER HIM AND ASSOCIATED PHENOMENA

The classical Duffing Equation is one of the most important equations in the theory of nonlinear dynamics, which models a harmonically excited single-degree-of-freedom oscillator with a linear-plus-cubic restoring force. This equation is named after Georg Duffing, a German engineer, who published a comprehensive book ‘Forced oscillations with variable natural frequency and their technical significance’ in 1918. Since then there has been a tremendous amount of work done on this equation and its various forms, including the development of different methods and the use of these methods to investigate the rich dynamic behaviour and associated phenomena of different and disparate оscillatory systems modelled by them.
The first objective of this lecture is to give a historical background to Duffing’s work and life, as not much is known and published about him. The story behind this is very interesting, because Georg Duffing was not an academic; he was an engineer, who carried out academic work in his spare time. The second objective is to compare and illustrate some of the characteristic nonlinear phenomena, including multi-valued amplitude-frequency response, hysteresis and the occurrence of jumps in the classical Duffing Oscillator and the one that contains pure cubic nonlinearity and is also under the action of a constant force.

The lecture is also to announce the appearance of the book The Duffing Equation: Nonlinear Oscillators and their Behaviour
http://eu.wiley.com/WileyCDA/WileyTitle/productCd-0470715499.html
which brings together the results of a wealth of disseminated research literature on the Duffing Equation.
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  Lecture No. 1139
Mr Ljljana Veljovic, Faculty of Mechanical Engineering University of Kragujevac
Dynamics of Gyro-rotors:  Theory and Applications

Brief review of realized models of gyro-rotors, applied  gyr control and stabilizations and motion of ships, aircrafts, vehicles, and torpedo. With development of micro and nano- technology it feels a need for new class of gyroscopic systems. An analysis of principle of gyro-system work is presented  as well as analysis of component motions. Most of realized gyro0stabilizators are realized on the basis of coupled rotations, with resultant rotation around fixed point. Gyroscopic moments are analyzed. (see References [1-2], [9-10], [15-16]).

For a model of gyro-rotor, by use vector method, based on the mass moment vectors for an axis and pole, introduced by Hedrih (Stevanovic) K. [4-8],, vector expressions for linear momentum and angular momentum of a heavy rigid body rotation around two axes without intersection  are derived, as well as their derivatives. These vector expressions are used for obtaining expressions of the kinetic parameters of nonlinear dynamics of considered system dynamics or vibrations. The following vector expressions: for kinetic pressures to bearings on the self rotation axis and to the axis of precession rotation, as well as their components are pointed out and analyzed. For the special case that heavy rigid disk is eccentrically and skew positioned on the self rotation axis which rotate in the horizontal plane around vertical axis with constant angular velocity on a distance, we derived: the nonlinear differential equation of the system dynamics in the gravitational field and corresponding equations of the phase trajectory as well as  kinetic pressure components on self rotation bearing  and vector rotator. Series of graphical presentation are presented.
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       Lecture No. 1140
Prof dr Đorše Mušicki , Matemtical Institute SANU Belgrade 

Noether's theorem  for quasi conservative mechanical systems
Sreda (Wednesday), 12 јануар  (January) 2011 u 18 sati (18h)

                               Lecture No. 1141
Prof dr Milutin Marjanov, Matemtical Institute SANU Belgrade 
THE MOON AND THE TIDES - INDICATORS OF THE REAL EARTH’S SPIN VELOCITY

What is the period of the Earth's rotation around its axis? 

As a rule, answer to this question is that that one turn around the axis of the Earth requires, approximately, 24 hours and that this period is cold the mean solar day. Either, more precisely, some four minutes shorter stellar day.

In fact, neither of these days stands for the Earth's full spin period. Earth turns around its axis considerably more slowly. The only frame of reference in which its intrinsic rotation is clearly defined, while its orbital motions are excluded, has to be the one related with the Moon. 

The full spin period of our planet is about 50 minutes longer lunar day – the time between one lunar zenith to the next. The term tidal day is also in use in oceanography                                      

Предавања ће се одржавати средом са почетком у 18.00 часова,  у сали 301 F на трећем спрату зграде Математичког института САНУ, Кнез Михаилова 36/III, (зграда преко пута главне зграде САНУ).
Позив научницима и истраживачима да пријаве сцоја предавања

Пријава потенцијалног предавача треба да садржи апстракт предавања до једне странице на српско језику ћирилицом и превод на енглески јеѕик, као и ЦВ обима до две странице. Пријаву послати на адресу управника оделења за механику у виду Word DOC на адресу: khedrih@eunet.rs
*********************

Announcement and Invitation 

Start of each lecture is at each Wednesday at 18,00 h in room 301 F at Mathematical Institute SANU, street Knez Mihailova 36/III.

All scientists and researchers in area of Mechanics are invited to contribute to the Program of Mechanics Colloquium of Mathematical Institute of Serbian Academy of Sciences and Arts. One page Abstract of proposed Lecture with short CV is necessary to submit in world doc to Head of Department of Mechanics (address: khedrih@eunet.rs), one month before first day in the next moth. 
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