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economic feasibility of cells for cooling photovoltaic cells.

In this research paper, full details were presented to analyzeand optimize
the behavior and performance of the blade of the small horizontal axis
wind turbine (less than 1 KW). QBlade software was used to simulate
the wind turbine blade during the working

conditions. The mathematical formulations which used in QBlade
software were based on the Blade Element Momentum method (BEM).
It was studied deeply the effect of design parameters(Twist Angle and
Chord length) on the behavior and performance of the wind turbine. It
was used SG6043 airfoil for 10 different sections of 1.17 m blade length.
The obtained results were of high accuracy, and it was proved that the
QBlade software is reliable to analyze the blades of wind turbine. The
paper exhibits the necessary steps to build and optimize the blade of

wind turbine, in addition to the features and advantages of the software.
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In this research paper, MATLAB program was built based on the
analytical solutions which used to determine the distribution and
amount of the total heat generation at the interface between the
contacting parts of the friction clutch. Furthermore, the amount
and distribution of the frictional heat generation on the contact
area of each element of the friction clutch system (flywheel, clutch
disc, and pressure plate) during the sliding stage was calculated.
Finally, the program was introduced using MATLAB GUI
(graphical user interfaces) to analyze the heat generated on the
friction clutch surfaces. Different types of materials (thermal
properties), sliding time, torque function and angular sliding speed
function can be applied into the software to find the solution for a
specific case of a single-plate friction clutch

The study was conducted using numerical simulation software
(ANSYS- cfx) to select the best model for its manufacture. The
simulation results showed that the air guides model is the best,
directing the largest amount of air to the base of the cell and the
lowest cost and available in local markets. Air guides shall be
installed inside an aluminum channel fixed to the bottom of the
cell base and the channel dimensions shall be selected according to
the dimensions of the photovoltaic cell to be cooled. A numerical
study determine the best number and best location of the air guides
inside the duct channel and the tilt angle of air guides and showed
that the optimum number of pneumatic guides is (18) in a position

(70 mm) from the base of the channel and at a 45-mile angle with
the horizon
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Numerous methods, algorithms and mathematical models were
proposed and used in the literature for solving the CF problem.

results referred to the outperforms of the SOM based method,
where it leads to reduce the number of IC moves. The PE values
are equal or almost equivalent to the best known results, the MU
results are approximately equivalent to the best recognized results
and the GE results are better than the best identified results for the
most problems
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The main purpose of this paper is modified the strength and
fatigue characterizations of natural rubber materials by
reinforcement with Nano particle materials. Where the Nano
particle used is carbon Nanoparticle tube with various volume
fractions, as (0.2% to 1%). Therefore, the strength on rubber
materials, with various Nanoparticle volume fractions, is evaluated
by using experimental technique by testing the tensile sample with
universal test machine. After this, evaluate the fatigue
characterizations of rubber materials, with various Nano particle
volume fractions, by two techniques, first, experimental technique
with manufacturing the fatigue test sample and then using rubber
fatigue machine to testing its samples to evaluating the fatigue
strength and life, and second, numerical technique by using finite
element method with using Ansys program technique. Where, the
experimental results of fatigue characterization are comparison
with numerical fatigue results to shows the agreement between
experimental and numerical technique. Therefore, its comparison
shows the good agreement of fatigue results with maximum error
between the two techniques use is about (10.28%). Finally, the
results for strength and fatigue are shown that the strength and
fatigue characterization are modifying with reinforcement by Nano
particle carbon materials. Then, the increasing of Nano particle is
lead to increase the strength and fatigue characterizations of
natural rubber materials.
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This paper deals with synthesizing of nanocomposites of
unsaturated polyester (UP) filled with nano silica and investigation
the effect of silica content on the tribological behavior of UP and
nanocomposites . Silica nanoparticles were prepared by burning
rice husk ash (RHA) as an agricultural waste material. Three
different percentages as 2%, 6% and 10% of nano silica were
added to the unsaturated polyester and dispersed by using
ultrasonic waves method. As a result of agglomeration and
sedimentation of nano RHA particles, dispersing by ultrasonic
waves was very effective to terminate these challenges. X-Rays
diffraction (XRD), Fourier Transform Infrared Spectroscopy
(FTIR) and scanning electron microscopy (SEM) technics were
used for characterization of materials. RHA-UP nanocomposites
were tested for their tribo-performance by pin-on-disc machine.
XRD demonstrated that white rice husk ash consists of amorphous
silica. SEM demonstrated that silica particles were distributed
uniformly and well embedded within the polyester matrix. Results
showed an improvement in wear resistance with relatively stable
friction coefficient with the addition of 10% nano silica. Adding 2
wt% nano RHA negatively affected the wear resistance of RHA-
UP nanocomposite .The best tribological performance of 10%
RHA-UP nanocomposites achieved at load 10N. Incorporation of
RHA with unsaturated polyester has advantages of reducing
pollution, making the pollutant RHA as a valuable material to
produce low cost and lightweight products with modified
properties. Silica enriched RHA could prove to be cheaper anti-
wear additives for producing high performance unsaturated
polyester composites such as brake pads.
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The objective of this study is to determine the effect of the time
reach to the steady state when changing the length of the sample
exposed to constant thermal load and materials, depending on the
distance from the hot face of all lengths at a number of points (3,
6, 9 and 12) cm. From the results of the time obtained numerically
from the ANSY'S-14 program, the time to reach the steady state
was determined when the difference between the sample
temperature reached with the previous grade of 0.001.The results
indicated that the time required to reach the steady state (S.S.t)
increases by increasing the length of the sample in the selected
points when constant thermal diffusivity (o) ,where the time
needed to reach the steady state of the copper material ranged
between (879-1085) seconds at a length of 15 cm and (2112-
3005) seconds at length 30 cm and (2871-4937) seconds at a
length of 45 cm as well as the results showed that the time
required to reach the steady state increased with the thermal
diffusivity decrease where the time required to reach the steady
state of the copper of the highest thermal diffusivity ranged
between (879-4937) seconds for all lengths while the time required
to reach the steady state of the material of the lowest thermal
diffusivity (hardboard) is between (168400-1078000) seconds.
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The aim of this study is to know the thermal initiation time of
samples of different lengths, and materials with different thermal
properties at a number of points along the samples at the beginning
, the middle and the end as a first study . The second study focused
on the adoption of a fixed distance(x) from the hot face for all
lengths of samples at a number of points with x = (1, 3, 6 and
9)cm. The results of the first study showed that the thermal
initiation time of samples increases with the increase of distance
from the hot face and the relationship between them was an
exponential positive relationship when fixed the thermal
diffusivity. The study also showed that the relationship between
the thermal initiation time of samples and the thermal diffusivity
was an exponential inverse relationship when the distance from the
hot face was fixed. The thermal initiation time of the chromium
material with the highest diffusivity at 26 °C ranged from (0.0465
- 207.28) seconds and the low-diffusivity cellular glass material
ranged between (3.348 - 21762) seconds to the nearest and farthest
point from the hot face. The result of the second study showed that
the length of the sample has no effect on the thermal initiation
time of sample at the equivalent points located on a fixed distance
from the hot face
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temperature degrees higher than (42°C). This means that the
relative humidity of the air coming out of the proposed air
cooler was lower. Therefore, it was necessary to study the

effect of water flow on the cooling effectiveness in the proposed

Cooler
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Previous research on the development of normal air cooler has
been conducted into a proposed four-door air cooler. The
results indicated that the effectiveness of the proposed air
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air cooler.

The cell formation (CF) problem is considered the most essential
issue in cellular manufacturing systems (CMS). CF deals with the
arrangement of similar parts into groups known as part families
(PFs) and organizes machines also into groups, called machine
cells (MCs). In the literature, numerous methods, models and
algorithms have been proposed and developed to handle CF
problems. However, very few studies have dealt with the
assessment and comparison of these methods, to identify the most
effective. This has provided strong motivation for the study
presented here. The present paper focuses on two methods that are
used infrequently to form MCs and PFs, and applies them in three
strategies: the first is based on the use of a hamming distance only,
while the second uses only a self-organization map (SOM).
However, the third method applies a hybrid approach based on
SOM and hamming distance. The outputs of the selected methods
were compared, to select the best one. A set of five benchmark
datasets and three performance measures was used for comparison
and evaluation. These performance measures are: percent of the
exceptional elements (PE), grouping efficiency (GE), and machine
utilization (MU). The results refer to the outperforms of the
hamming distance in terms of PE, GE and MU for most of the
selected benchmark problems.
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In the present work, sheets of high-density polyethylene,
reinforced with strips of polypropylene using a friction stir
welding technique were executed. Welding was carried out using a
friction stir welding tool of 20 mm shoulder diameter and 5 mm
for both pin diameter and pin length with zero tilt angle, the
percentages of polypropylene added to the welding zone were 15,
20, 25, 30% (as a percentage of the added polypropylene to the
welding zone), the recommended high tool rotation speed and low
tool travel speed (520 rpm, 20 mm/min, respectively) were applied
in all tests, the plunge depth was 0.5 mm (the penetration depth of
tool shoulder from workpiece surface), dwell time at the event of
submerging the pin into the faying surfaces and before initiating
the tool travel speed was 45 seconds. Mechanical tests, represented
by flexural and impact tests, exhibited an improvement in the
mechanical properties of the welded specimens for the case of
25% added polypropylene. Friction stir welding has extraordinary
potential to create imperfection- free joints and to initiate a high-
quality weldment of high-density polyethylene sheets reinforced

by polypropylene strips.
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During the engagement, the thermo-elastic behavior of the friction
clutches over specific sliding periods was taken into consideration
as an essential factor to obtain a successful design based on
interactive approach for automotive engineers that voided
premature failure. It is worth mentioning that the finite element
technique was adopted in the current study to investigate and
analyze the angular sliding speed influence on the generated heat
due to friction among the elements of friction clutch at the initial
period of engagement. The distributions of the heat generated
during the complete sliding periods were achieved via coupling
between the thermal and the elastic models analyses to obtain the
solution that required by automotive designers. Results in the form
of the distributions of generated heat due to friction, temperatures
of surface, and contact pressure are presented for different values
of sliding speed. Obviously, the results showed that the frictional
heat generated was increased dramatically when the sliding speed
increased too. Also, it was proved that the proposed interactive
design approach succeeded to detect the status of the friction

clutch system if it’s stable or not.
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Thermal action of materials is a vast topic, related to their thermal
properties in general. Thermal effects can be used positively like
all kind of thermometer relay, or annoyancly like distortions in
shape and dimension because of heating and cooling. In this study,
the variation effect of thermal conductivity on the temperature
distribution was evaluated analytically. Solid and hollow cylinders
are used as models to accomplish this study. The models assumed
to be exposed to a uniform heat generation. Different types of
materials (Copper, Aluminum, and Iron) have been used for each
model. A comparison is made between the selected materials to
show the thermal behavior under steady state condition. The
selected range of temperature was very wide which begin from
0C” to the melting point of the selected materials. A new code was
built to conduct the obtained analytical solution using MATLAB
software. The results showed that the behavior of the temperature
distribution for both cases (constant and variable thermal
conductivity) is the same with a slight difference in the values of
the obtained temperatures for both cases. The effect of thermal
conductivity to the temperature distribution in the case of Iron
material is much higher than the other selected materials due to the

low thermal conductivity of Iron.
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