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Determining Voltage Stability and Static ATC via Expanded NRS and
Comparing it with GMRES Method

M. Eidiani**

1. Assistant Professor, Islamic Azad University, Department of Electrical Engineering, Iran

Abstract

Voltage collapse is an event that causes major concern to the power system utility
nowadays. The effect can be catastrophic to the power system where it can cause total
collapse to the operation of the system. The study of the voltage collapse phenomenon
can provide a way to prevent this event from happening. Static analysis provides the
best way to study this phenomenon. There have been many methods developed to study
the criteria of this phenomenon. Conventional Newton Raphson method has the
singularity problem on its Jacobian matrix and thus could not give the solution. To
overcome this problem, many methods had been proposed that can avoid the problem
and one of them is the Continuation Power Flow (CPF) method. CPF method is a very
powerful method that can provide the solution without having the singularity problem.
The CPF method is improved using the new CPF-GMRES method. Although NRS
(Newton — Raphson — Seydel) is an old method, it is fast and accurate. This paper
expands NRS method and proves that Expanded NRS is more reliable and faster than
CPF-GMRES. The idea is demonstrated on 350 bus network in IRAN (Khorasan
region).

Keywords: Voltage Stability, NRS Method, Matlab Software, DPF Software, CPF Method,
GMRES, ATC.
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Evaluation of the Proposed Wind Force Models by ASCE, for the Purpose of
Building Load Design

M. Ebrahimi*!

1. Assistant Professor, Islamic Azad University, Sanandaj Branch, Department of Mechanical
Engineering, Iran

Abstract

In the present research, a building with 45m height and 15m width is exposed to a uniform wind
flow with a velocity of 31m/sec. Finite Element Method(FEM) is utilized to simulate the wind
flow around the building. A two-dimensional model is presented and K — ¢ is used to calculate
the turbulence viscosity. The flow field is solved with two different meshes and independency
of the results from the meshes has been achieved. The results for dynamic pressure computed by
the FEM model are compared with those of ASCE; the results are in good agreement.
Limitations of models presented in ASCE are discussed and the reasons of some differences
between the FEM results and those of ASCE are presented.

Keywords: Tall Building, Wind Force, Dynamic Pressure, ASCE, FEM.
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Production and Characterization of Composite Al-15%Si Produced by the
Centrifugal Casting Method
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1. Master of Science, Islamic Azad University, Shahr Majlesi Branch, Department of Metallurgy
Engineering, Iran
2. Member of Young Researchers Club, Islamic Azad University, Shahr Majlesi Branch, Iran

Abstract

One method in the production of composite materials with different chemical composition is the
centrifugal casting method. In this research, the centrifugal casting method has been used for
making the alloy of Al-15%Si. With this method, reduction in volume of silicon particles on the
surface zone of the samples is 25%. As a consequence, the alloy hardness is increased and this
alloy becomes applicable to resistance in suitable wearing. In this direction, obtained results in
wearing tests characterized that the formation of silicon particles in the distance of 20 mm from
the surface causes the increase in the hardness of samples in the rate of 95 HV and consequently
the increase to resistance in the wearing in these zones. In addition, this microhardness shows
one reduction almost linear with respect to the increase of distance from the surface. Also the
studies on the wearing surfaces with the use of electronic microscope shows that the wearing
surfaces are a combination of silicon particles separated and also the tribologic layers attached
together. These two cases both indicate resistance to wearing of the produced samples in this
method.

Keywords: Composite, Alloy Al-15%Si, Centrifugal Casting Method.
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Capacity Enhancement of the CDMA Systems through Internet Traffic Model
J. Dadkhah Chimeh*!

1. Faculty Member of Research Institute for Communication and Information Technology

Abstract

In the multiuser systems, after signal is received in the antenna, users will be detected
by complicated processing of signals. Thus, not to waste the processing power, we
prefer the signal convey information on its whole time. Meanwhile, we know that the
transmitted signals do not contain information all the time. The Internet traffic is non-
real time traffic and owns a statistical behavior. We have utilized the packet payload
information in this paper and tried to enhance the capacity through a new view on the
traffic model by a new Traffic Activity Factor (TAF). In line with that in this paper we
used two methods: we proved a theorem indicating TAF effect on the capacity and also
we used a signal to noise relation with TAF parameter. We used the popular traffic
services such as www, ftp, email, telnet in the multiuser systems. Both methods proved
our vision.

Keywords: Circuit Switch, Packet Switch, Traffic Capacity Enhancement, CDMA.
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Nonlinear Dynamics Evaluation of Electroencephalogram Signals
during Meditation
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Engineering, Iran
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Abstract

Electroencephalogram (EEG) is a reliable reflection of many physiological factors
modulating the brain. The aim of this study is to evaluate nonlinear dynamics of
electroencephalogram signals during meditation. For this purpose, we collected EEG
signals of seven female meditators in two states: before meditation and during
meditation. Correlation Dimension, Hurst Exponent and the maximum Lyapunov
Exponents were calculated. The results of this study show that the Correlation
Dimension was significantly lower during meditation, as well as the maximum
Lyapunov Exponents. This reduction indicates that the number of parallel functional
processes active in the brain is less and the brain goes to a more relaxed state. Besides
that, the Hurst Exponent is increased during meditation. The finite values of Correlation
Dimension and positive values of Lyapunov Exponents suggest that all of the EEG
signals have low dimensional chaos and the complexity of signals decrease during
meditation.

Keywords: Correlation Dimension, Electroencephalogram, Hurst Exponent, Lyapunov
Exponent, Meditation, Nonlinear Dynamics.

*Corresponding Author:
Address: Department of Electrical Engineering, Islamic Azad University, Mashhad, Iran.
Tel: 0511-3641816 Email: rahati@mshdiau.ac.ir



Journal of Engineering Islamic Azad University, Mashhad Branch 136

Improving Speech Recognition of Persian Children Based on Normalization and
Clustering
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Engineering, Iran
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Technology, Iran

Abstract

There is high variability in acoustic features of children's speech signals compared to
adults', causing some problems in automatic recognition of children's speech. Using
children's speech as input in acoustic models trained by adults’ speech reduces
performance significantly. Error rate for children's speech recognition is about 2 to 4
times more than adults'. The recognition rate depends on many factors like age, gender,
fundamental frequency and height. In this paper, some approaches for improving
recognition performance including vocal tract length normalization (VTLN), speaker
adaptive training (SAT) and Constrained MLLR based Speaker Normalization
(CMLSN) are studied and VTLN is implemented to improve recognition of Persian
children's speech. Finally, an approach based on combining normalization methods and
clustering is proposed for recognition of children's speech. Using clustering of input
speech and assigning it to the appropriate model, recognition rate will improve about
50%.

Keywords: Children’s Speech Recognition, Sound Transformation, Adaptive Modeling,
Speaker Normalization, Speech Clustering.
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