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Summary

Summary

The current study included isolated two locally Microalgae species
Chlorella vulgaris and Chroococcus minor were 1solated, puritied and
identified from Al-Mustansirtya University ponds and home garden at
Tunis district during October and November 2015. These were cultivated

in specific culture media (Chu-10 for green algae and BG-11 for blue green

algae) and incubated in 25+2C° with 268 uE/m?*/S for 8:16 h dark: light.

The cultivation of these two microalgae were used to test their ability in
producing biodiesel through stimulation by starvation of some nutrients (-
N) 100, (-N) 50%, (-P) 50%, (-N) 50 %+(-P) 50% and (-Fe) 50%, and
different level of pH (6.4 or 7.5, 9, 5). Moreover to study the effect of
nutrient and pH on the growth rate (K), doubling time (G), quantity of
primary product (carbohydrate, protein) also the quantity and quality of
lipid especially that used in biodiesel.

Growths curve were determined for both 1solated microalgae in addition
to measuring the (K) value and (G) for each factor which are nitrate
concentration and pH level. The best time for good biomass and lipid

production was 1n the early stationary phase.

The biomass growth of C. vii/garis entered a stationary phase in different
days among treatments, the stationary phase was identified as day 12, 7, 9,
8, 8, and 10 in control, (-N) 100, (-N) 50%, (-P) 50%, (-N) 50 %+(-P) 50%
and (-Fe) 50% respectively, and it began at the days 12, 9, and 8 at 6.4.9
and 5 pH respectively.

In C. vulgaris the highest growth rate was 0.33\day and the shortest
doubling time was one days in control treatment, while the lowest growth
rate recorded was 0.1/day and 0.13/day and longest doubling time was 4.6
/days and 3.9/days i (-N) 100 and pH 9 respectively.



The highest lipid content 41% 1n treatment (-N) 100% was 33%
recorded at treatment 9 pH, while the lowest lipid content was 8% at

control treatment.

Two fatty acids were 1dentified (Stearic acid and Oleic acid) were
analyzed by GC, saturated fatty acid (Stearic acid; 18:0) and unsaturated
fatty acid (Oleic acid; 18:1). Oleic acid increased from 134.710 [mV.s] at
control to 636.349[mV.s] at (-N) 100% and 527.578[mV.s] at 9 pH
treatment, while Stearic acid increased from 1007.513[mV.s] at control to
6876.272[mV .s] at 9 pH treatment and 3464.012 [mV s] at (-N) 100%.

The highest carbohydrate content was 34% of DW (-N) 100% and 25%
of DW 9 pH, while the highest protein was 51% of DW 1n the control

factor.

The biomass growth of C.minor entered a stationary phase in different
days among treatments, the stationary phase was identified as days 10, 8,
9,9, 8 and 9 (-N) 100, (-N) 50%, (-P) 50%, (-N) 50 %+(-P) 50% and (-Fe)
50% respectively, and was identified as days 10, 9 and 8 for level pH

treatments 7.5, 9, and 5 respectively

The highest growth rate was 0.25\day and the shortest doubling time was
1.4 days 1n control treatment, while the lowest growth rate recorded was
0.08/day in (-N) 100% and 0.09/day in pH 9 and the longest doubling time
was 5.4 /days in (-N) 100% and 5.3/days in pH 9.

The highest lipid content was 31% i (-N) 100% while the lowest lipid
content was 5% at control treatment. 27 % was recorded at treatment 9
pH.

Oleic acid increased from 271.289 [mV.s] at control to 956.621
[mV.s] at (-N) 100% and 491.708 [mV.s] at 9 pH treatment, while Stearic
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Abstract

With increasing interest in renewable energy good quality solar radiation data
is becoming-increasingly important, particularly the direct component, with regard to
electricity-production (photo-voltaic systems) and thermal energy (solar collectors).
Greatest amount of solar energy is available in two broad band’s encircling the Earth
between 15°-35° latitude north and south. The next best position is the equatorial belt
between 15° N - 35°N . Iraq is situated between 29°-37¢ latitude north, so it has good solar
energy potential. There are great opportunities to construct projects that invest the solar
energy for electric power generation in Iraq, which requires providing models specialized
in locating the spatial and temporal distribution of the incident solar radiation on the in-
clined surfaces to provide more solar energy, Usually data of solar radiation are measured
for horizontal surfaces, but in this research we deals with the issue of converting those

data to solar radiation incident on inclined surfaces.

In this study a mathematical MATLAB program has been proposed by using three
types of models ( circumsolar model, isotropic model, anisotropic model) to locate the
spatial and temporal distribution hourly solar radiation incident on inclined surfaces at
latitude (25° - 40° )N and (35° - 50°)E. Solar radiation data was received from French site
for Solar radiation data(SODA) in the period 1/1/2005 to 31/12/2005 in addition, used
data of solar radiation on a horizontal surface have been measured in Department of

atmosphere science in AL-Mustansiriya University for the year 2015.

The models mentioned above were also used in determining the spatial and tem-
poral distribution of the incident solar radiation on inclined surface under different sky
conditions (clear, semi-cloudy and cloudy) above Iraq and the neighboring countries, it

indicates that the difference in the solar energy between the three conditions is larger in
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2- Camponotus xerxes (Forel, 1904)
2- Cataglyphis livida (Andre, 1881)
10-  Cataglyphis nodus (Brulle, 1833)
11-  Cataglyphis bicolor (Fabricius, 1793)
12-  Cataglyphis fortis (Forel, 1902)
13- Cataglyphis diehlii (Forel, 1902)
14-  Lepisiota frauenfeldi (Mayr, 1855)
8-Lepisiota syriaca (André, 1881)
12-  Nylanderia jaegerskioeldi (Mayr, 1904)
10-Paratrechina longicornis (Latreille, 1802)
11-Polyrhachis lacteipennis F. Smith, 1858
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Introduction

Reliability theory and failure rate function have played a great role in the rapid
interest in the study of failure models. These theories deal with the study of ages to
investigate and research the behavior failure time at posterior time. Reliability theory
Is one of those standards that show the behavior of any unites for an expected period.
It is also considered an indicator for future planning. The reliability theory is adopted
to study and analyze behavior of failures and the factors behind such failures. To
achieve this, the parameter estimators of failure models, with good prosperities and
efficiency, are required to count the reliability estimation. Therefore, it is of keen
significance to study the methods and techniques for getting the parameter estimators

of failure including the parameter estimations of a failure model [4].

The research of reliability and connecting between the theory and application is
of great importance, because it is the indicator of showing the efficiency, competence
and capacity of the machine or the system to work without breaking down and
defining the times periods for failure. It is possible to prepare time tables for
maintenance periods that the machines must be subjected to in order to raise their
capabilities and behavior which leads to more designs for machines and different
systems, then invest them to the utmost, order to increase the production of these
systems in quality and quantity[6]. In this research, we dealt with the most important
aspects of the subject of point estimator on because of its great importance in the
application of reliability, and the point estimate is to obtain a numerical value

representing one unknown parameter for a particular phenomenon [24].

The Inverse Rayleigh distribution has many applications in the area of
reliability studies; Trayer (1964) introduced this distribution. Voda (1972) has
mentioned that the distribution of lifetimes of several types of experimental units
can be approximated by the inverse Rayleigh distribution. The well-known inverse
Rayleigh distribution is considered as a model for a lifetime random variable [38].

Thus, this research is devoted to obtain and discuss some estimators of the scale

parameter of inverse Rayleigh distribution represented by Maximum likelihood



estimator and some Bayes estimators corresponding to informative and non-
informative priors (Jeffreys and Gamma) under symmetric and asymmetric loss
functions, (Squared error, Generalized squared error, Modified squared error,
Precautionary, DeGroot loss functions).

According to the importance of this distribution in the reliability, we derive
and discuss some estimators for reliability function of inverse Rayleigh distribution
such as Maximum likelihood estimator and some Bayesian estimators in two different
methods (using the probability density function of the parameter and using
subsequent probability density function). The simulation research is conducted to
compare mean squared error (MSE) for 6 and integrated mean squared error (IMSE's)
for Reliability estimators R(t), to obtain the performance of prior distribution by
using best loss function.

In order to achieve the objective of the research, it is divided into four chapters.
Chapter One: includes the aim of the research, review the relevant references of
previous research and we briefly described some fundamental concepts which are
used in this research.

Chapter Two: deals with the theoretical side represented by discuses properties of
inverse Rayleigh distribution and obtaining some estimators for the unknown scale
parameter reliability function of Inverse Rayleigh distribution.

Chapter Three: covers the empirical part by referring to simulation style and
method that used in data generate from Inverse Rayleigh distribution.

Chapter Four: contains the most important conclusions and recommendations

resulting from the dissertation.
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Abstract

Drought is a phenomenon may occur in different climates are often associated
with decreased rian fall and humidity or increase in Temperature. The Importance of
meteorological drought was calculated for selected stations of Iraq (Baghdad,
Nasiriya, Mosul, Najaf, Rutba, Basra, Diwaniya, Ramadi, Samawa, Hilla) for the
period (1980-2013) by using the percentage of natural rain (PN- Percent Of Normal
Rainfall), This method used in the most global climate centers such as the center
National weather(NOAA- National Oceanic And Atmospheric Administration) . It’s
a good way to determine the drought area, and one for acertain period, showing that
the amount of rain in the case of a decrease and fluctuate within the study period, any
increase in the number of dry seasons and through the (PN) account showing
increasing intensity as the eighties recorded less drought ratios while holding the two
thousandth the rate was more , as Samawa station recorded more seasons drier and
was (22 drought), while the Baghdad station recorded the lowest seasons drier,
namely, (15 dry season), and it was the drought variable from dry to moderate type
severe droughts have been deduced some seasons severe drought very stations (
Najaf 11% , Diwaniya 18% , Hilla 19% , Samawa 17% ), of the seasons, " 2011-2012
"and recorded Hilla station last season by ( 20%) for the season " 1996-97 " , while
the season wet recorded asevere dry season and very by ( 24%) , for the season
" 2007- 2008 " .  And highlights the importance of identifying the location and
quantity of the drought through the use of geographic information systems (GIS), was
done by calculating space on three cases ( all study stations inclusion, not Hilla
station inclusion, not Diwaniya station inclusion), station Baghdad and the season
(90 91), (91-92), (96-97), with the conclusion that the way ( all the stations, without
Diwaniya ), was almost close and they were divided into two parts of Baghdad and
close spaces, either in the case of non- inclusion of Hilla station was noticed adistinct
change in the proportions spaces drought when compared with the above two cases ,
ie whenever the station closest to Baghdad station determine the percentage of

drought more accurately .
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Abstract
Energy can be considered as a fundamental requirement being an important in the
industrial and technology field. It is known that sources conventional energy depend
it on fossil fuels (Oil and liquid gas and coal) as well as the nuclear reactors, which
are non-renewable and cause environmental pollution and global warming by
emitting gases during combustion. The world began looking for other sources to
reduce pollution and get a healthy and clean environment, it was found that renewable
energies are one of the solutions to get rid of environmental pollution being a is a
clean energy and natural sources and constantly renewed. In this study, emphasis was
placed on wind energy is one of the types of renewable energies, This study includes
the possibility of using the global program (WAsP) (Wind Atlas Analysis and
Application Program) It calculates wind speed and wind power density and rate
coefficients Weibull as well as the annual energy production, which selects the best
sites for the turbines to take advantage of wind energy. Used field data recorded from
the wind measurement towers belonging to the renewable energies department in
Ministry of Science and Technology in Irag, which you record wind data every ten
minutes on the heights (50m, 30m, 10m), Was chosen wind data Shihabi and Ali Al-
gharbie sites in south of Iraq for the year (2015), After processing this data it has
been used through a program (WASsP). It found that the mean wind speed at height
(30m) in the Shihabi site it equals (6.13m/s) and mean wind power density in itself
height equal (280w/m?) and the prevailing winds of the aspect ratio is equal (85%) of
the total wind, And that the mean wind speed in Shihabi site on height (50m) it equals
(6.84m/s) and rate wind power density of himself height (372w/m?), although the
prevailing wind ratio it equal (90%) of the total wind , As well as the mean wind
speed on Ali Al-gharbie site at height (30m) equals (5.41m/s) and mean wind power
density of the itself height equal (220w/m?) and the proportion of the prevailing wind
which is equal (75%) of the total wind. For Ali Al-gharbie data site on the height
(50m), the mean wind speed is equal (6.14m / s) and mean wind power density in the
itself height (300w/m?) and the wind proportion of the prevailing itself height equal
(80%) of the total wind. As for the wind farms have been three wind farms is



designed for three types of turbines it (Bonus-1Mw, Bonus-600kw, Bonus-300kw)
each farm consisting of nine turbines arranged in a parallelogram shape. Where was
annual energy production for a wind farm of turbine type (Bonus-1Mw) in Shihabi
site it equal (2,606Mwh) and itself turbine wind farm in Ali Al-gharbie, the annual
energy production of the turbine it equal (2,095Mwh), and the annual energy
production to wind farm turbine (Bonus-600kw) in Shihabi site equals (1,588Mwh)
and for the same type of farm turbines in Ali Al-gharbie site, the annual energy
production is equal (1,285Mwh) while annual energy production of the wind farm
turbine (Bonus-300kw) in Shihabi site equals (750.607Mwh) and Ali Al-gharbie site
equals (595.024Mwh). As for economic terms, the economic cost of the value of unit
energy for a wind farm turbine type (Bonus-1Mw) in Shihabi site equal
(3.45cent/kwh) and Ali Al-gharbie site equal (4.29cent/kwh), and a wind farm turbine
type (Bonus-600kw), the cost of energy in Shihabi site equal (2.55cent/kwh) and Ali
Al-gharbie equal (3.15cent’/kwh) and for wind farm turbine type (Bonus-300kw), the
cost of energy in Shihabi site equal (4.19cent/kwh) and Ali Al-gharbie equal
(5.29cent/kwh) .
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