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Effects of Divergence Angle on Moveable Nozzle Performance in Thrust
Vector Control System

S. Golrang R. Rafee

Abstract [n this paper, by numerical simulation of gas flow, effects of divergence angles on the
amplification factor, side force and thrust vector magnitude of a moveable nozzle with supersonic split
line have been investigated. The study is conducted for constant exit to throat area ratio and the location
of the split line is also constant. The finite volume method with second order upwind scheme for spatial
discretization and AUSM method for flux splitting have been used in numerical solution of the equations.
It was observed that for two different deviation angles, the results of RNG k-¢ turbulence model are in
good agreement with experimental data. Results also show that by increasing the divergence angle of the
nozzle, the amplification factor, side force and thrust vector magnitude will decrease.

Key Words Amplification factor, Oblique shock, Thrust vector control, Moveable nozzle.
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Simulating of Laminar and Turbulent Flows I nside Diverging Channelswith Random
Vortex Method (RVM) and I nvestigating the Effects of the Angle of Divergence and the
Reynolds Number on the Recirculating Flow Inside the Channels

B. Zafarmand Y. Noori

Abstract This paper presents the results of numerical simulations of the laminar and turbulent flows
inside diverging channels using random vortex methods (RVM). Random Vortex Method is a mesh-free
method which solves unsteady vorticity equation instead of solving Navier-stokes equations directly to
determine the velocity field. In this paper, the velocity potential, which is used as the initial condition, is
derived by the Schwarz-Christoffel mapping. A FORTRAN code is developed to solve the equations and
good agreement is achieved by comparing the results with the CFD code of the FLUENT. Furthermore,
the effects of the angle of divergence of the channel and the Reynolds number on the flow separation are
investigated.

Key Words Random Vortex, Navier-Stokes Equations, Potential Velocity, Schwarz-Christoffel
Mapping, Reynolds Number
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One and Two- Dimensional Ultrasonic Vibration Tool
S. Amini M. R. Khosrojerdi M. Mohammadimehr

Abstract This research is carried out to design and manufacturing of lathe vibration tool and their
tests. Firstly, one-dimensional vibration tool is designed and made of the bending vibration mode. One-
dimensional vibration tool with half piezoelectric rings is considered to excite the bending mode of tool.
Structure of vibration tool is designed in Abaqus software about 20 KHz and then is made with respect to
the best obtained geometry of tool for bending vibration mode. Finally, two- dimensional vibration tool is
designed and made in Abaqus software for elliptical vibration mode. Also, experiment tests are done in
turning operations using one- and two-dimensional vibrating tools with bending and elliptical modes on
the copper, respectively and the accuracy of the made instruments is investigated. Results show that
vibration tool in turning process reduces the main cutting force.

Key Words One dimensional vibration tool, Two dimensional vibration tool, Ultrasonic, Vibration
tool, Turning.
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Investigation of the Effects of Droplet Coalescence on the Wet Steam Flows

E. Lakzian S. Shaabani

Abstract Condensing flows in nozzles and blades of steam turbines have always been the subject of
many studies. Creation of liquid phase in vapor causes significant changes in the flow. Sudden release of
latent heat in supersonic steam flow due to nucleation of liquid droplets and phase change causes the
important phenomenon of condensation shock. Modeling of such flows is complex because the vapor gets
out of equilibrium and becomes super-cooled then turns into liquid phase. However, there are still many
uncertainties. One of the items that can complete the modeling of such flows is coalescence or
combination of liquid droplets. A suitable coalescence model is added to the adiabatic 1D analytical
method for the first time in this research. In supersonic convergent- divergent nozzes which the flow
expands from a static source uniformly, there are factors of occurring coalescence like turbulence but
they are limited. In this research, coalescence is simulated in three converging- diverging nozzles by
using Prince & Blanch’s model. Pressure ratio and droplet radius are compared with experimental result
and showing a good agreement. Considering coal escence in these three nozzles shows that the radius of
droplets are increased and approaching to experimental data.

Key Words Condensing flows, Coalescence, Convergent-divergent nozzle, Radius of droplets
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Optimization of one Stage Axial Compressor by using Quasi-Three Dimensional Design
and Hybrid Genetic Algorithm

M. Sargolzaie A. Mesgarpour Tousi R. Askari

Abstract The main design objective of axial compressor is the efficiency increasing, pressure ratio and
weight loss. These three parameters are used as an objective function and they are computed according
to adopted design procedures. In this paper, a design method is presented that named quasi-three-
dimensional. Physical flow conditions are applied to design by some constraints to avoid irrational
results. Some of these constraints help designer to impose considered requirements. In this paper, Hybrid
Genetic Algorithm (HGA) is used for achieving the best design parameters that they construct a complex
and non-linear design space. Theradial distribution of several parametersis evaluated.

Key Words Optimization, Axial Compressor, Hybrid Genetic Algorithm, Quasi-Three Dimensional
Design.
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Effect of Superconvergent Stress Points for Solution Improvement and Error Estimation
of Isogeometric Analysis of Axisymmetric Problems

A. Ganjali B. Hassani

Abstract A method for error estimation of isogeometric analysis of plane stress problems which is the
based on stress recovery and using the super convergent properties of the Gauss points, has been already
introduced. This paper is devoted to the development of the method and study of the effects of these
super covergent points on the solution improvement and error estimation of axisymmetric problems by the
isogeometric analysis method. It is concluded that by using these optimal points for stress recovery and
error estimation by isogeometric analysis a considerable improvement is attained.

Key Words Isogeometric Analysis, Axisymmetric Problems, Error Estimation, Stress Recovery.
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Application of Reinforcement Learning for Navigation of a Planar Snake Robot in
Serpentine Locomotion

H. Kalani A. Akbarzadeh

Abstract This article presents an implementation of a reinforcement learning (RL) method for a snake
like robot navigation. The paper starts with developing kinematics and dynamics model of a snake robot
in serpentine locomotion followed by performing simulation and finishes with actual experimentation.
First, Gibbs-Appell's method is used to obtain the robot dynamics. The robot is also modeled in
SimMechanics toolbox of MATLAB software which is then used to verify the derived dynamics equations.
In this study, for the first time, Q-learning method is employed to obtain the optimal state and actions.
Effects of serpenoid curve and body curve parameters on the snake robot learning ability are also
investigated. Results indicate that parameters which do not affect body shape of the snake robot, also do
not affect the learning ability. Finally, the experimental FUM-Snake Il as well as webots software are
both employed to validate theoretical results. Results show that the Q-learning method is an effective
method for navigation of snake like robot.

Key Words Snake robot, Gibbs-Appell's method, Reinforcement learning, Q-learning.
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Investigation of Flame L ocation Effect on Flame Temperaturein Premixed Counterflow
Combustion of Particle-Cloud

M. Bidabadi  A. Esmaeilnejad Y. Pourmohammad

Abstract The premixed counterflow flames propagation in combustion of mixture which is a uniform
mixture of fuel particles and air is analytically studied. This analysis framework is based on thermal-
diffusion model with assumption that the Lewis number is unit and the strain rate is constant. Velocity
profile is assumed as a function of one variable like x. The structure of the flame is presumed to consist of
three zones. preheat-vaporization zone, reaction zone and convection zone. The Zeldovich number, based
on the gas-phase oxidation of the gaseous fuel is large, and heat loss is neglected. This analysis leads to
variation of the flame temperature based on the flame location. Temperature profiles for different strain
rates are also available, which is congruent with experimental and numerical standpoints of particles
combustion.

Key Words Particle-Cloud, Counterflow, Combustion, Flame Location, Flame Temperature.
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Vibration Drilling Tool and Thrust Force Investigation in Vibratory Drilling Process
of Al 2024-T6
H. Paktinat S. Amini A. Barani A. Fadaei Tehrani

Abstract Vibratory drilling (VD)process is a new modern technology where longitudinal wave with
high frequency (more than 16 kHz) and low amplitude (usually between 2 up to 30 um) is superimposed
on the movement of cutting tool, resulting in connection and disconnection of cutting tool engagement
with workpiece. In this study, in order to perform vibratory drilling process, two vibration tools are
designed and fabricated. ANSYS software is used to accomplish modal analysis. Using this software, it is
possible to design vibration tools (horn and drill) to have resonance frequency equals to transducer
frequency. A rotary mechanism is designed to perform vibratory drilling on a lathe machine. This set-up
is able to do vibratory drilling process while both vibration and rotation are applied to the movement of
drill. This mechanism (rotary vibratory drilling) has ability to drill various workpiece with different sizes
and materials. After primary tests, the effect of is able drilling is studied and compared with conventional
drilling while specimen is AI2024-T6. Thrust force and chip morphology are two studied parameters in
this paper. The obtained results showed a notable reduction of thrust force in vibratory drilling process
over the conventional one.

Key Words Drilling, Vibratory Drilling, A12024-T6, Ultrasonic.
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