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Modeling the dynamic behavior of a
rotor at high speeds using MATLAB

ABSTRACT

Rotors or rotors are used in industrial applications and machinery and
in all areas of engineering and technology. Common examples include
pumps, generators, compressors, and flywheels. In many applications
rotors are required to rotate at high speeds and this leads to one of the
main limitations on the performance of these machines which is the
occurrence of harmful vibrations and the emergence of large
unbalanced centrifugal forces that can lead to damage to the bearings
and eventually to the destruction of the machines. Therefore, vibration
reduction techniques in such systems are of prime importance to
improve performance.

Vibration reduction techniques depend on eliminating or minimizing
the cause of vibration and thus reducing vibration to a minimum, as it
is practically impossible for vibrations to reach zero values. One of the
techniques used to improve rotor work is rotor balancing technology,
which works to increase bearing life and reduce vibrations and noise
audible power loss and thus improve the functioning of the rotor.

The aim of modeling and simulation of rotor systems is to study and
determine the deflection of the rotating body due to vibration and to
calculate the position and additional masses needed to remove the
vibration when rotating at high speeds. In this research, we designed a
mathematical model used to study the dynamic behavior of rotating
axes and to determine deviations at high speeds using
MATLAB/SIMULINK software..

Keywords: Dynamic Rotor, Static balance,Vibration,Mathematic
Modeling, MATLAB/SIMULINK.
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Monitoring anomalies in electrical power
networks to prevent cases of illegal drawing
Using Bi-LSTM, CNN

Abstract

The demand for electrical energy is constantly increasing, as it is the
main source for operating all the equipment that we use in our daily
lives. This consumption of electricity may be used correctly or
incorrectly causing illegal consumption of electrical power , so many
studies tended to monitor energy consumption and try to discover any
anomalies within the studied models and their frequency.

Many modern technologies tend to rationalize the consumption of
electrical energy, which has caused the need to apply models of
electrical rationing with the limit of protection and resource saving.
This prompted many people to illegally extract electrical energy and
operate many high-capacity household appliances, which led to a high
consumption rate for the specified customer.

The study aims to monitor and capture cases of anomalies in the
consumption of electric current in order to capture cases of illegal
consumption within the electrical network using deep learning. The
study tended to use two basic models of deep learning, which are the
convolutional neural networks (CNN) and the iterative model networks
(RNN) (Recurrent Neural Networks). The allowed natural limit
specified for the area, the system will give an alarm about this case,
and if those peak values are repeated for several times, the system will
be able to even disconnect the electric current from the area.

The study allowed to clarify the effectiveness of neural networks and
deep learning models in detecting random cases - which are
represented here by clear peak values of consumption from the usual
normal model - in small-sized buildings or suburbs. This form also
allows users to identify their weekly, monthly and annual consumption
patterns, thus directing them to the rationalization of electrical energy
consumption.

Keywords: deep learning, anomaly detection, time series analysis.
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Figure 3. Example of the first grqup of normal energy consumption behavior: (a) electricity con-
sumption on 1 May; (b) electricity consumption on 2 May; (c) eleclricilymumplinn on 3 May;
(d) electricity consumption on 4 May; (e) electricity consumption on 5 May; (f) electricity consumption
on 6 May; (g) electricity consumption on 8 May; (h) electricity consumption on 9 May; (i) electricity
consumption on 10 May.
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An experimental study to evaluate the
effect of the type of desiccant on the
performance of the desiccant wheel in
dehumidifying the air
Prof. Adnan Omran

D. Fadi Ali**
En. Azez Al-hazzori ***

Abstract

Solid desiccant refrigeration systems have gained increasing
attention as an alternative air conditioning technology. Desiccant
performance plays an important role in the overall performance of
the entire system, particularly in terms of dehumidification and
regeneration capacity. Hence, it was necessary to search for a
desiccant that has a high absorption capacity and a good
regeneration capacity. In this study, the effectiveness of different
dehumidifying materials and compounds, such as silica gel,
polyvinyl alcohol, polyacrylic acid, and hybrid composites of these
components, was evaluated. The effect of rotational speed of the
desiccant wheel on its dehumidification efficiency was also studied.
This study was carried out inside a room in the city of Tartous on a
locally modified desiccant wheel consisting of two opposite sectors
for regeneration and two sectors for process the incoming air, as in
all previous studies a wheel consisting of only two sectors was used
for regeneration and process.

The results showed that the highest performance of the desiccant
wheel was obtained using (silica gel + polyethylene glycol +
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polyacrylic acid) as a hybrid dehumidifying material, so that the
Total Coefficient of Performance (COP+qy) reached (2.8), while
the moisture removal efficiency reached (9 g/Kg) at inlet
regeneration temperature (100°C) and process inlet humidity
ratio(18g/Kg) at a rotational speed of rotational speed of the
desiccant Wheel ranging within the range (25-30RPH). So the
effectiveness of moisture removal of materials takes the following
order (silica gel + PAAc +PEG) > (silica gel) > (silica gel+ PVA)>
(PVA). While it was observed that the coefficient of overall
performance of the desiccant wheel (COP+,) decreased from (4.2)
to (2.5) with an increase in the regeneration air temperature within

the range (60-100°C).

Keywords: Conditioning System, Desiccant Wheel, wheel speed ,
Moisture Removal, dehumidifying materials
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A mathematical study of an executable three-
degrees-of-freedom robot at the
International Company for Steel Rolling in
Hassia

Abstract :

Robots entered the industrial field because of its importance in
the possibility of carrying out tasks that are difficult for
humans to implement due to the risks involved in those
environments and the possibility of recurrence operations. In
this research, we studied a robot with three degrees of
freedom, where the equations of the forward and Inverse
Kinematics of the robot were studied, using the Geometrical
and mathematical analytical methods using the Newton-
Raphson method and using the Taylor prism, and then using
the MATLAB program, the equation were put in the
FUNCTION and then compared between the two methods in
terms of the speed of reaching values joint angles ,5 random
values were taken from the robot's workspace, and within the
study hypotheses

It turns out that the Geometrical method is faster than the

mathematical method.

Key Words :
Robotics - Forward Kinematics - Inverse Kinematics -
Numerical Kinematics — MATLAB
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Studying the efficiency of the Boost
converter configuration in providing the
electric power needed to charge electric

vehicles

Abstract

Semiconductors offer significant advantages in electronic fields due
to their conductive and insulating properties. The selection of
electronic components according to the circuit used is important for
the efficiency of the system.

Although there are structural differences between semiconductors,
their usage purposes are similar to each other. In this study, the
effects of switching transistors on the BOOST converter circuit
were investigated. BJT - MOSFET and IGBT are compared with
each other to switch in different frequency bands under the same
circuit conditions. Thus, how they interact under the most efficient
conditions and situations is analyzed through simulation circuits
and in practical application.

Whereas, the efficiency of transistors has been examined in a
circuit that is used to provide energy capable of charging electric
vehicles as an emergency charging option or as an alternative to the
methods used.

In its results, the study showed the ability of the proposed charging
unit to charge the battery of electric cars and overcome the
obstacles of using power electronics in systems that need high
currents by selecting high-efficiency elements.

Keywords: power electronics, electric vehicle chargers,
semiconductor components, boost converter, BJT-MOSFET-IGBT.
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Simulation results Experiment results
Hz Vi li ] Pil] Vo]l lo]Po] n Vi li Pi Vo | lo]JPo] n

100 kHz| 12,00} 0,23]2,76] 14,00 0,04] 0,57] 20,80} 12,00} 0,85] 10,20} 21,00} 0,06] 1,26] 12,35
50 kHz ]12,00]0,30] 3,60} 18,50] 0,06 1,02] 28,26 12,00{ 0,34] 4,08 |20,40]0,05] 1,02] 25,00
30 kHz ]12,00]0,28] 3,36} 23,50 0,07 1,65] 48,96] 12,00{ 0,35] 4,20 | 24,10]0,07]1,69] 40,17
20 kHz |12,00] 0,30} 3,60} 24,90] 0,07]1,84] 51,18] 12,00] 0,33] 3,96 | 24,80]0,07] 1,74| 43,84
10 kHz | 12,00} 0,20} 2,40] 24,10} 0,07] 1,74] 72,30| 12,00} 0,36 4,32 | 24,10} 0,07} 1,69] 39,05
5kHz ]12,00]0,14]1,68]20,50]0,06]1,25] 74,43]12,00]0,23] 2,76 | 23,00} 0,06] 1,38] 50,00
1kHz ]12,00{0,05/0,60]11,60}0,03]0,40|66,89]12,00]1,05]12,60]11,70]0,03] 0,35} 2,79

BJT e\d';lu\_] BOOST a3yl AéJAaJ\ Gukaill 53l C_al_u .18 il
Simulation results Experiment results
Hz Vi li | Pi] Vo] lo] Po n Vi li Pi Vo | lo]JPo]| n
100 kHz | 12,00} 0,40} 4,80 21,80] 0,06} 1,31} 27,25] 12,00} 0,66] 7,92 | 20,50] 0,06} 1,23} 15,53
50 kHz |12,00]0,72|8,64] 25,00} 0,16] 4,00] 46,29] 12,00} 0,27] 3,24 | 24,04]0,07|1,71]52,68
30 kHz |12,00{ 0,30} 3,60} 24,70] 0,07} 1,80} 50,09] 12,00} 0,22] 2,64 | 24,10} 0,07]1,69] 63,90
20 kHz |12,00]0,20|2,40] 24,20} 0,07|1,72] 71,59] 12,00} 0,19] 2,28 | 24,08]0,07]1,69] 73,93
10 kHz | 12,00]0,20] 2,40] 24,30]0,07] 1,75] 72,90} 12,00] 0,20] 2,40 | 24,20]0,07]1,69| 70,58
5kHz ]12,00]0,22]2,64]24,10]0,07]1,71]64,81] 12,00} 0,23] 2,76 | 24,10]0,07] 1,71} 62,00
1kHz ]12,00]0,22|2,64]19,20]0,06] 1,09]41,45]12,00]0,56] 6,72 | 19,30] 0,06} 1,08} 16,08

IGBT alasiuls BOOST Jsaa sl eall aakaill 5 slSlaall il .19 Jl

Simulation results Experiment results

Hz Vi li | Pi] Vo]l lo|Po] n Vi li Pi | Vol lo]Po] n

100 kHz| 12,00} 0,33} 3,96 20,10 0,06] 1,19] 29,95] 12,00] 0,72] 8,64 | 20,40]0,09] 1,83} 21,25

50 kHz |12,00]0,28]3,36]24,40]0,07] 1,76] 52,29] 12,00} 0,33] 3,96 | 24,65]0,07]1,77| 44,82

30 kHz |12,00]0,23]|2,76] 24,10/ 0,07| 1,74] 62,87] 12,00 0,22] 2,64 | 24,07]0,07] 1,68] 63,82

20 kHz |12,00]0,19]2,28] 24,20 0,07 1,74] 76,42] 12,00] 0,19] 2,28 | 24,10} 0,07] 1,69] 73,99

10 kHz | 12,00]0,18]2,10] 24,10} 0,07 1,69] 80,33 12,00| 0,20] 2,40 | 24,19]0,07]1,77] 73,85

5kHz ]12,00]0,19]2,28]24,10]0,07]1,71] 75,05] 12,00] 0,21} 2,52 | 24,03 0,07] 1,68] 66,75

1kHz ]12,00]0,24]2,88]20,50]0,06]1,23]42,71]12,00]0,61| 7,32 | 20,28] 0,06} 1,18] 16,07
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Study and execution a hydrolic turbine
works by wastewater
P.D: Nawfal Alahmad*

P.D: Haitham Hasan**
Eng: Maymoon Hamdo* * *

ABSTRACT
This research presents an exploration benefit opportunities of
hydropower from wastewater in treated wastewater station for generation
of the hydropower, This type of stations had spreated in alot of countries.

A laboratory model of a small water turbine of the Pelton type with a
power of (P=1.5 w) was designed and executed by using inexpensive

materials (high density plastics p.v.c ) and wastewater using ( treated

wastewater ) as amedium for power transmission and operation of the
water turbine.

And discussion of the results to appear the purpose and benefit of design
water turbines with larger powers inside the treated stations. This abates
from relying commonalty webs for operating some of equipment and
installations within.

Key words: Beltone turbine , treated wastewater , hydropower ,
jet hydroelectric power station.
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