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Antifungal activity and green synthesis of silver nanoparticles from

the Libyan Date palm
Mohamed A. El-Raey! Farag AL. Dagane’
Abstract:

Nosocomial infections caused by fungi have increased greatly in recent years.
However, the available antifungal therapeutic arsenal is limited, and the development
of new drugs has been slow. Therefore, the search for alternative drugs with low

resistance rates and fewer side effects remains a major challenge.

Silver nanoparticles (AgNPs) molecules have high surface to volume ratio and
remain effective even at a very low concentration and minimizes the chance for tissue
toxicity and reported for their potential antimicrobial activity. Moreover, synthesis of
AgNPs using plant materials as reducing agents were reported to have low toxicity

than those prepared by ordinary chemicals.

Date palm tree (Phoenix dactylifera L.) reported for its high content of phenolic
constituents which act as potential reducing agents. These phenolics, in turn will
facilitate preparation of AgNPs. Phoenix dactylifera L. leaves and unripe fruits were
extracted by ag. methanol and mixed with definite amount by AgNO3 The formation
of nanoparticles were traced by change in the color and by UV spectroscopy. Prepared
AgNPs, and fats were mixed together for preparation of natural cream for fungal
infection treatment. These creams were tested for their antifungal activity by its
ability for preventing appearance of fungal spores on the bread (mold bread). Both
Phoenix dactylifera L. leaves and unripe dates AgNPs creams showed potent

antifungal activity but leaves cream is more potent than unripe dates.

! Phytochemistry and plant systematics, Pharmaceutical Division, National Research Center, Dokki,
Cairo, Egypt
2 Chemistry Department, Faculty of Arts and Science (Al Wahat), Benghazi University, Libya
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Keywords: Silver nanoparticles; Green synthesis, Antifungal; Phoenix dactylifera

leaves; Phoenix dactylifera unripe dates
1. Introduction:

Fungal infections are common throughout much of the natural world. In
humans, fungal infections occur when an invading fungus takes over an area of the
body and is too much for the immune system to handle. Fungi can live in the air, soil,
water, and plants. There are also some fungi that live naturally in the human body.
Like many microbes, there are helpful fungi and harmful fungi. When harmful fungi
invade the body, they can be difficult to kill, as they can survive in the environment
and re-infect the person trying to get better. Many fungal medicines are used but they
may cause side effects including itching or burning, redness, feeling sick, tummy
(abdominal) pain, diarrhoea, rash, an allergic reaction liver damage, loss of appetite,
vomiting, nausea, jaundice, dark urine or pale faces and tiredness or weakness [1]
(Schafer-Korting 2003).

The repeated or long-term use of antifungal agents in medicine has facilitated
the development of resistance in clinically relevant species. When it occurs,
antifungal resistance can be a serious clinical problem due to the limited number of
available agents. In general, the incidence of antifungal resistance among human
fungal pathogens is low to moderate, especially compared to the incidence of
antibiotic resistance among bacterial pathogens. Antifungal resistance occurrence
must be considered independently for each antifungal class and for each fungal
species. Moreover, epidemiological data regarding the incidence of resistance among
fungal species are not identically distributed worldwide. Taken together, the small
number of available antifungal agents and the occurrence of resistance reveal the need

for novel active compounds [2]. Thus, new antifungal agents are needed to match the



https://www.nhs.uk/conditions/diarrhoea
https://www.nhs.uk/conditions/jaundice
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currently increasing rate of urgent systemic fungal infections and the development of
resistant fungal strains [1]. As an alternative to synthetic fungicides, the use of silver
nanoparticles (Ag NPs) as antifungal agents has become more widespread, as
scientific progress make their production more cost-effective [3].

The advent of nanotechnology has permitted conversion of metallic silver into
its fine nanoparticle form. These nano-sized silver particles are more effective than its
pure form against microbial organisms and holds the promise of making topical silver
therapy more effective and better tolerated [4]. Silver nanoparticles (AgNPs) has a
unique and strong antimicrobial properties and reported for its ability to fight
microbial resistance. The silver nanoparticles show efficient antimicrobial property
due to their extremely large surface area, which provides better contact with
microorganisms. The nanoparticles get attached to the cell membrane and also
penetrate inside the bacteria. The bacterial membrane contains sulfur-containing
proteins and the silver nanoparticles interact with these proteins in the cell as well as
with the phosphorus containing compounds like DNA. When silver nanoparticles
enter the bacterial cell it forms a low molecular weight region in the center of the
bacteria to which the bacteria conglomerates thus, protecting the DNA from the silver
ions. The nanoparticles preferably attack the respiratory chain, cell division finally
leading to cell death. The nanoparticles release silver ions in the bacterial cells, which
enhance their bactericidal activity [5-6].

The chemical methods for synthesis of AgNPs are the most popular but the use
of toxic chemicals during synthesis produces toxic by-products. The physical methods
require large amount of energy to maintain high pressure and temperature required for
the reaction. Thus the chemical and physical methods have their own limitations;

these are considered expensive and unsuitable for sustainable ecosystem. The
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synthesis of silver nanomaterials using biological entities among them plants
constituents as capping or reducing agents is gaining momentum and called green
synthesis. Green synthesis methods using bacteria, fungi, yeast, algae and plant
extracts are providing, nontoxic and environmentally acceptable “green chemistry”
procedures [7-8]. The use of plant extracts in nanoparticle synthesis is considered
advantageous over microbial based system because it reduces the elaborate process of

maintaining cell cultures.

Among the edible plants which contains high phenolic metabolites is palm date
(Phoenix dactylifera). Phenolic compounds were reported for its capability of
synthesis AgNPs.

Date palm tree (Phoenix dactylifera L.) is considered as one of the oldest and
main staple and ancient crops in Southwest Asia and North Africa. Besides, dates can
be grown in Australia, Mexico, South America, southern Africa, and the United
States, especially in southern California, Arizona, and Texas. Date palm tree belongs
to Arecaceae family (Angiosperms, monocotyledon) consisting of about 200 genera
and more than 2,500 species. Phoenix (Coryphoideae phoeniceae) is one of the genera
with approximately 14 species, which are native to the tropical or subtropical regions
of southern Asia or Africa, including Phoenix dactylifera L. The name of the species
dactylifera means “finger-bearing” which refers to the fruit clusters produced by this
plant. Dactylifera is a grouping of the Greek word dactylus, means “finger,” and the
Latin word ferous, mean “bearing”. Very recently the whole genome of date palm tree
was re-sequenced Yyields insights into diversification of a fruit tree crop. Flowers of
date palm tree are small and yellow colored attached directly to spikelets which
develop as fruits called date palm fruits. Economically and due to the fast growing

demand, the production of the dates has been increased over the years. Taking in
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consideration the top 20 date producing countries, the production of dates was
ripeness stages during growth and development of the date, different external and
internal changes are observed with color, sweetness, texture and chemical
composition. Date fruit is good source of high nutritional value food. It is rich in
carbohydrates, dietary fibers, proteins, minerals and vitamin B complex, such as
thiamine (B1), riboflavin (B2), niacin (B3), pantothenic (B5), pyridoxine (B6), and
folate (B9). Date fruit is rich in phytochemicals such as carotenoids, polyphenols
(e.g., phenolic acids, isoflavons, lignans, and flavonoids), tannins, and sterols [9-10].
Date fruit extracts have been reported to possess antiulcer, anticancer,
antidiarrheal, hepatoprotective, antitumor antimutagenic, antioxidant, aphrodiasiac,
antiinflamatory, antimicrobial, antigenotoxic, antihyperlipidemic and

nephroprotective activities [10-11].

2. Material and methods:

Plant material:

Date (Phoenix dactylifera) leaves and unripe date were collected from owned farm in
Jalu, Libya on 7th July 2018. This species called by local farmers as “Seedi”.
Extraction:

129 g and 78 g of fresh unripe date (green date) and leaves respectively, were refluxed
by 400 ml distilled water. The water extracts of both organs were evaporated on a
water bath up to dryness. The leaves and unripe date extracts were re-extracted by
methanol to get rid of high sugar content to yield 1.186 g (Leaves methanol extract)

and 0.600 g (date methanol extract) .
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Synthesis of sliver nanoparticles (AgNPs):

Sliver nanoparticles were prepared by the reduction of 10 mL of aqueous
AgNOs; solution (1 mM) with 0.4 ml of Phoenix dactylifera leaves and unripe date
methanolic extract at room temperature. The mixture was hand shaken and allowed to
stand in the dark at room temperature. To study the effect of extract quantity on
AgNPs synthesis, the quantity was varied from 100 pL to 1000uL/10 mL of silver
nitrate solution (1 mM). The obtained nanoparticles solution was prepared by adding
600 pL and 700 uL of the leaves and unripe date extracts, respectively, to 10 mL of
silver nitrate and purified by repeated centrifugation at 12000 rpm for 20 min
followed by redispersion in the deionized water. This process was repeated thrice to
isolate the pure AgNPs and exclude the presence of any unbound plant extract
residue.

Characterization of AgNPs:

Reduction of silver nitrate by Phoenix dactylifera leaves and unripe date
methanolic extracts was monitored using a Schimadzu UV-1601 scanning
spectrophotometer UV-visible (Schimadzu Corporation, Japan). The UV-visible
spectra were recorded between 200-600 nm.

Characterization of phenolic constituents;

a. FeClj; test: specific for phenolic compounds:

Add few drops of 1% FeCl; methanolic solution [12].

b. Vanillin/ HCI test: characteristic for condensed tannins:

Sample volume was 0.5 ml of extracts added to 1.5 ml of 8 % wi/v vanillin in

methanol and1.5 ml of concentrated hydrochloric acid [13].
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c. Tests for Flavonoids:

Shinoda Test (Magnesium Hydrochloride reduction test);

To the extract solution add few fragments of magnesium ribbon and HCI drop wise,
pink scarlet, crimson red or occasionally green to blue colour appears after few
minutes [12].

Preparation of the cream:

5 grams of butter fat added to and 25 and 50 mg of prepared AgNPs of both extracts
were mixed and stirred vigorously to get homogenous AgNPs cream of both Phoenix
dactylifera leaves and unripe date methanolic extracts.

Antifungal activity:

Antifungal activity was estimated by adding the AgNPs Cream to the bread and put in
in cover for a week followed by observing the spores growth (Mold on the bread).

3. Results and discussions:

3.1. Characterization of phenolic constituents:

Table 1. Characterization of phenolic constituents;

Extract FeCl; test Vanillin / HCI test Shinoda test
Unripe date Dark green Red color Red color
Phoenix leaves Dark green Red color Red color

As shown from Table 1.Both of Phoenix dactylifera leaves and unripe date
methanolic extract extracts possess high phenolic content (dark green with FeCls),
contain also flavonoids (red color with Shinoda test) and also contains condensed
tannins (red color with vanillin test). Therefore, these extracts having reducing ability
or they are capping agent group so the will be capable of reduction of silver nitrate to

form AgNPs [14].

10

—
| —



2019\ JsYiousl ¥l \ 3l Do ed L\l gl ribls ol ile

3.2. Formation of nanoparticles:

Formation of nanoparticles was traced by change in color of Phoenix dactylifera
leaves and unripe date extracts from yellow to red then dark brown extracts and UV
absorption at 460 nm was measured.

It was reported that reduction of plant extracts with silver nitrate are accompanied by
change in the color and UV absorption prove the formation of AgNPs of both extracts

[14-15].

Phoenix dactylifera leaves nano cream unripe date nano cream
Figurel. Phoenix dactylifera leaves and unripe date extracts, prepared AgNPs,

Creams

11
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3.3. Antifungal activity:

The prepared creams 25 mg (0.05 %) of prepared AgNPs of both extracts mixed
vigorously with local 5 gram of butter were applied to fresh bread and covered at
room temperature for a week to observe the microbial growth.

It was observed that both extracts possess potent antifungal activity against breads
mold. However, the AgNPs of leaves showed activity more than that of unripe date.
Thus, Phoenix dactylifera leaves are recommended to be used as antimicrobial agent

for treatment of microbial infection.

Phoenix leaves Phoenix unripe date

Untreated bread

Figure 2. Effect of AgNPs cream of Phoenix leaves and unripe date on the

formation of molds on the bread.

12
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4. Conclusions:

Phoenix dactylifera leaves and unripe dates extract are potential reducing agents for
preparation of AgNPs. Phoenix dactylifera leaves AgNPs creams possess potent
antimicrobial agent. Thus, it is recommended to be used as antifungal cream for
treating different fungicidal ailments. Silver nanoparticles have potential applications
in industry and health thus, AgNPs of the two extracts should be further investigated

for new applications.

13
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Improving the load curve of the Libyan Eastern electric network
And CO2 reducing emissions by using solar cooling

.Dr. Awad S. Bodalal"  Abdalhafid M. Ettajuri’

Abstract:

Due to the growing demand of electrical energy consumption in refrigeration and
air-conditioning and because of the high pollution levels, and that led to an increase in
global warming due to fossil fuel use, as well as a rise in oil prices, which requires the
use of clean technologies with lower cost. In the present work, a single effect water-
lithium bromide absorption cycle powered by solar parabolic trough collector and for
efficient operation during the no sunny periods, an insulated thermal storage tank was
introduced to store thermal energy of the working medium, and an assisting heater
uses liquid fuel to make up any temperature drop inside the tank, which must not be
less than 73 ° C to ensure the effectiveness of the cooling system operation. This
system has been applied in Benghazi city 24.3 kW cooling peak load. In addition, the
amount of carbon dioxide that can be reduced during periods of operation of the
system compared to the solar system with the classic electric-powered resulting from
the use of fossil fuels was calculated. Furthermore, the contribution factor of the solar
system was calculated and attained the value of 78.1 % for a period of seven months,
with efficiency ratio 0.609.

The obtained results were compared with previous experimental and theoretical
studies with acceptable agreement.

The cooling load included in the eastern electric network was calculated for a
summer day 15*of August 2016 and for one year and found that respectively 5112.1
Mwh,981.2 Gwh.

The effect of the use of solar cooling to cover this load on the gecol eastern and
national networks load curves, morning and evening peaks ,the maximum available
load, and the disconnection time period were studied.

The eastern network load lowered by 13.3 % and 1.3 % of the national network
and the eastern network morning and evening peaks lowered by 3% and 2.9%
respectively.

The annual fuel, money saving and CO2 avoided was calculated. Improving the
reliability and quality of power supply, increasing spinning reserve, lowering the cost
of delivered energy, enhancing load factor, optimizing economic dispatching,

(* )Mechanical Engineering Department Teaching stuff -University of Benghazi

(2) Mechanical Engineering Department M.Sc. Student-University of Benghazi.
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reducing investments in generation sectors, contributing to the economic
development, and minimizing adverse environmental impacts.

Introduction:
1. Energy in Libya:

Libya is an oil exporting country located in the middle of North Africa, with 6
million inhabitants distributed over an area of 1,750,000 Km2. In Libya, the energy
sector plays a vital role in achieving social and economic development through
satisfying the energy needs of the different economic sectors, in addition to the
sector’s effective contribution, particularly the oil and gas sector, to the GDP. In spite
of such vital role, the sector has several features that can affect its contribution to the
achievement of sustainable development this is mainly due to unsustainable energy
production and consumption patterns, particularly in the end use sectors, the sector
has its adverse environmental impacts on air, water and soil resources.

Libya has continues increasing in total primary energy supply with average annual
growth of about 5 % and the oil has the largest share, while the total energy demand
reached 9.1 Mte in 2003 with highest consumption in oil sector. The present energy
supply in most countries cannot be considered as a sustainable sources of energy, as
the energy costs are exploding, the sources are limited, and because of the
environmental issues. For Libya the conventional sources of energy are limited to two
sources.

1. Oil: With total discovered resources estimated to 40 billion bbl.

2. Natural Gas: With total discovered resources estimated to 1300 billion m3.

Non-Technical Line

Loss o "
16% Light Industria

Fig.(1-1)summer system electricity consumption per sector (2010)[ 16]
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Fig.(1-2)Electricity consumption per subsector summer period (2010)[ 17]
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Fig.(1-3) The Growth of Peak Load in Libya

The national electric grid consists of high voltage network(400 kv) of about
2,290 km,(220kv) about 13,891 km ,and a medium voltage network of (66kv)about
14,477km and (30kv) 13,826 km.

The generated power is 32,558Gwh with a peak Load of 5,759 Mw, for the year
2010 with annual growth of 7 % and 9 % respectively compared with 2009 and the
generated electric power in 2015 36212 Gwh with annual growth of 10 %compared
with 2010[23]. The generated power depends mainly on fossil fuel ,where 34 % of
generated electricity by light fuel ,18% by heavy fuel ,and 37% by natural gas while
only 11% of electricity generated by no fuel ( C.C).

The cost of fuel represents the biggest share of the company payments40 % of
total payments(707,188,758 LD)in 2010 and The State supports the fuel price
difference(400,000,000 LD in 2010) to meet the growth of peak loads figure (1-3).In
spite of that; there are many villages and remote areas located far away from these
net-works. Economically these areas cannot be connected to the grid, owing to its
small population, and small amount of energy required. In the past these facts dictate
the use of diesel generators as a power supply.

The use of diesel generators needs continuous maintenance, continuous supply
of fuel. For these reasons we are pushed to look into some other sources like
renewable energy.
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Moreover renewable energy provides clean and reliable energy sources which
can be used in many applications in remote areas (electricity, water pumping, air
conditioning etc.).

The use of renewable energies has been introduced in a wide range of
applications due to its convenient use and being economically attractive in many
applications.

The most important renewable energy sources are solar energy, wind energy,
and biomass,[2 ].

In 2050 the price of oil barrel may reach more than 200 $. It is expected that
Libya needs about 70 million barrels of oil per year for its electricity requirement and
this will cost about 14 billion dollars per year. The question then is whether it will.

Be better to sell the oil or to burn it. The answer will depend on the availability
of other sources which can replace the conventional sources of energy,[1].

1.1. Renewable Energy in Libya:

Libya is located in the middle of North Africa with 88% of its area considered to
be desert areas, the south is located in the Sahara desert where there is a high potential
of solar energy which can be used to generate electricity by both solar energy
conversions, photovoltaic, and thermal,[3 ].

1.1.1. Solar radiation:

8

KWhr/m2.day
B [0)]
| 1

N
]

o

Jan Feb Marc Apr May June July Aug Sept Oct Nov Dec
Month

Fig.(1-4) The average monthly Daily global radiation on the horizontal surface

& o o
T ST N S

Fig.(1-5) Libya’s solar potential[18]
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1.1.2. Wind Potential:
The measured of wind energy showed high potential of wind energy in Libya.
1.1.3 .Other sources:

Other renewable sources are available in Libya like geothermal, Biomass, tidal
waves, all these sources have less potential in Libya.

Libya has a good renewable resources ( solar energy and wind energy ) as
mentioned in previous figure(1-5),figure.(1-4) . At the same time Libya has
interconnection with neighboring countries as shown in Fig. (1-6), which gives the
merit to this country to invest in the solar and wind energy technologies (i.e.
exporting the electricity produced by renewable energy ) .renewable could be one of
the 10 high growth potential sectors for the diversification of the Libyan economy ,as
shown in Fig.(1-6),[3 ]

Fig(1-6) Interconnection with Neighboring Countries

1.2. Solar energy conversion:

Solar energy can be converted directly or indirectly into other forms of energy ,
such as heat and electricity by the use of solar thermal technologies , and photovoltaic
energy . Photovoltaic energy is the conversion of sunlight into electricity through
photovoltaic cell . Solar energy has the following advantages over conventional
energy The energy from the sun is virtually free after the initial cost has been
recovered, silent, and nonpolluting source of energy pay backs can be very short when
compared to the cost of common energy sources used and Solar and other renewable
energy systems can be stand-alone .

There are three solar thermal power systems currently being developed the
world industry : Parabolic troughs , power towers , and dish / engine systems .
Because these technologies involve a thermal intermediary , they can be readily
hybridized with fossil fuel and in some cases adapted to utilize thermal storage . The
primary advantage of hybridization and thermal storage is that the technologies can
provide dispatch able power and operate during periods when solar energy is not
available . Hybridization and thermal storage can enhance the economic value of the
electricity produced and reduce its average cost, Price,H. and Kearney D.,[5] .
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The solar radiation in Libya considered being very high.

The daily average of solar radiation on a horizontal plane is 7.1 kWh/m?/day
Fig(1-4) in the coastal region, and 8.1 kWh/m?/day in the southern region, with
average sun duration of more than 3500 hours per year. The solar radiation in Libya is
equivalent to a layer of 25 cm of crude oil per year on the land surface.[ 3 ]

Currently, solar parabolic trough collector is employed for variety of
applications such as power generation, Stuetzle,T., et. al.[4], industrial steam
generation, and hot water production , Osuna,R.,[5]. Parabolic trough collector is
preferred for steam generation because high temperatures can be obtained without any
serious degradation of collector’s efficiency, Arsu ,A.V.and Sornakumar,S.T., [6] .
Solar thermal power plants based on PTC are presently the most successful solar
technologies for electricity generation, as showed by the SEGS plant at kramer
junction in California,USA[4,5] .

Bodalal and . Ettajuri [7]modelleda single effect LiBr-H2Oabsorption unit
with a peak cooling load of 24.28 kw powered by parabolic trough solar collector
provided with a thermal storage tank aided with auxiliary heater for a house of 200m?
area. The results compared with previous experimental and theoretical which was in
good agreement, and the achieved C.O.P =0.702 and C.O.Pc.=1.02.

K. Sumathy[8] Based on experiences with an operating solar cooling system in south

China, the author proposed a low temperature driven solar cooling system, and
developed a new model of two-stage lithium bromide absorption chiller. Test results
have proved that the two-stage chiller could be driven by low temperature hot water
ranging from 60 to 75 C°, which can be easily provided by conventional solar hot
water systems. an integrated solar cooling and heating system with two-stage
absorption chiller was constructed (cooling capacity = 100 kW). Preliminary
operating data of the system has indicated that this type of system could be efficient
and cost effective. Compared to the conventional cooling system (with single-stage
chiller), the proposed system with a two-stage chiller could achieve roughly the same
total COP as of the conventional system with a cost reduction of about 50%.

A. Syed, et. al. [9] they reported novel experimental results derived through
field testing of a part load solar energized cooling system for typical Spanish houses
in Madrid during the summer period of 2003. Solar hot water was delivered by means
of a 49.9 m2 array of flat-plate collectors to drive a single-effect (LiBr/H20)
absorption chiller of 35 kW nominal cooling capacity.

Thermal energy was stored in a 2 m3 stratified hot water storage tank during
hours of bright sunshine.

The results clearly demonstrate that the technology works best in dry and hot
climatic conditions where large daily variations in relative humidity and dry bulb
temperature prevail.
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This case study provides benchmark data for the assessment of other similar
prototypes and for the validation of mathematical models.

G.A. Florides et.al[10] presented the modeling, simulation and total
equivalent warming impact (TEWI) of a domestic-size absorption solar cooling
system.

The system consists of a solar collector, storage tank, a boiler and a LiBr—water
absorption refrigerator.

The final optimum system as obtained from the complete system simulations,
consists of 15 m? compound parabolic collector tilted at 30° from horizontal and 600 |
hot water storage tank. The typical insulated house considered, requires an annual
cooling load at 25 °C of 17,600 kwWh with a peak load of 10.3 kW and an annual
heating load at 21 °C of 3,530 kWh with a peak load of 5.5 kW.

The present price of diesel, which is C£ 0.171 |- indicated that it is economical
to replace about 10,000 kWh with solar energy collected with 15 m? of CPC.
Referring to the global warming issue, conventional air conditioning machines
contribute both to the release of HFC refrigerants and the emission of carbon dioxide
for their energy requirements, to the destruction of the ozone layer. The TEWI of a
conventional R-22 air conditioner is about 112,000 kg of CO2 or 1.2 times greater
than that of the absorption solar cooling system. This factor is in favor of the
absorption solar cooling system .

2.The Proposed Mathematical Model:

loss .
9 (solar Insulation)

q conv., W +(Rrad

T l q 1=I1BAX

I TCJ——V acqi

T T1 l Qconv.,f ™
do p N P _

0 TH, >
l Copper Tube

AX
«— L

Figure (2-1) Black-Painted Copper Tube Receiver Element.
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2.1. Governing Equations:

In the present work the basic conservation equations are applied
simultaneously on both the fluid and receiver tube elements as described in
Figures.(2-1) . The energy equation is also applied on the storage tank in lumped
stratified conditions.

The storage tank is generally assumed well insulated. Also it is assumed that the
pipes connecting the receiver to the storage tank are well insulated and the pumping
work is negligible.

2.1.1. Black-coated copper tube receiver:

The receiver is computationally divided into a number of elements along the
axial direction. Each element is decomposed into two parts (the tube wall and the
fluid elements) as shown in Fig.(2-1). The energy-equation is applied on each of the
two elements as follows.

2.1.1.1. Copper-tube element:

In the present model the tube surface is assumed black painted and the
collector is oriented north-south such that the optical efficiency Nopt is assumed

independent of the apparent solar time throughout the entire day, [11]. The energy
equation for the copper tube element is.

oT, 1
< - S, (@t AL () -UA (T, -T,)-h A, (T.-T,)) @

In the present analysis the time dependent solar Insulation I(t) is approximated by:-

I(t) = 1" sin (n—t) (2-2)
- 127

2.1.1.2.Flowing Fluid element:

Therefore, the energy equation for the fluid element is

oT,

= Cp; (T, - T, )+ AT, — 7 (T, +T
ot peCpiVy (T b Jo(m+ 2)))(2-3)
where, Vi=((n dizAx) / 4)
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2.1.1.3.Uniform temperature storage tank model:

dT (t) _ 1

dt P:CPVy (mef (Tfi (t)_Tst (t)))_ Uioss

(2-4)

2.2. Initial Conditions
a) For receiver tube walls; To(x,0=T,, forx=0 tolL.
b) For fluid ; T1(x,0) = To(x,0) = T§(x,0) =T, for x=0to L.
c) For the stored fluid ;T (0) = T,
2.2.1. Boundary Conditions:
1)-For receiver tube walls;
Tc(0,8) = Tt (1), for t=0 to 12 hr.
2)- For fluid ;
T1(0,t) =T (1), for t=0to 12 hr.
2.3. System Performance Characteristics:

The system performance is evaluated by calculating the collector efficiency n
mCp; (T,(I,t) — T, (0,1))

as, 77c(t) = (2-5)
I (t)Aaﬁopt.
2.4.Absorption Cycle:
Component Thermal governor equation
evaporator . .
Q e= M rer (hlo_hg)
absorber -
Q .= ghe+ M 10hye— 10y
generator -
Q o= M ghy+ M sh;—m 5hg
condenser .
Q c:m ref( h77 h8)
coefficient of performance z
cop — e
Qg
Heat exchanger
_ h4 - h5
(C" _ - =
( )|
L %)
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.Figure. (2-2). Schematic diagram of solar absorption cooling system

2.4.1. Mathematical model:

the basic assumptions are: There are steady state conditions, Pressure drops and
heat losses in components and tubes are negligible, Pump is isentropic and Expansion
valves are adiabatic.

Table2.1 summary of the governing equations of the absorption cycle

2.5. Case study:

For Alkdhra (Gardena) 5000 housing project, the following calculations will be
performed for one house based on figure(1-2) then results will be generalized on the
5000 units.

Cooling peak load estimation [ 7,13,14,16 ]:

A house of 200 m? need 38000 BTU/h.

A family of 6 persons 3600 BTU/h,

Total area of glass exposed to sun 5*1000 =5000 BTU/h.
Electric equipment's10543.08 BTU/h.

Total load =57143.08 BTU/h.

25

—
| —



2019\ JusYlous) ¥l \ 3l Do ed L\l gl redibls_s bl e

5% of total load a added for safety 2857.154 BTU/h.
40 % of total load added for the absence of insulation 22857.232 BTU/h.
Cooling load of the house 82857.466 BTU/h = 24.3 Kw

Electricity required to air conditioning the house[12]:

Ew =20 (5 19)
Cop

Where:

Ew. total annual energy consumption of air condition (Kw).

Q e. cooling load (Kw).

At. Is known as equivalent full load hour's operation of air condition (hr).

Cop. Coefficient of performance of the air condition unit = 3.

__ (Tavg—Ts) _
- (Tdes—Ts) * oh (2 20)

At
Where:
Oh. Annual operating hours of air condition
Oh =7 *12* 30 = 2520hr.
Tavg . annual average temperature of outside air (30 C°).
Ts . design temperature of air conditioned space (24 C°).
Tdes. Design temperature of outside air (37.5 C°)
Ew =(24.3% 1120) /3 = 9072 ( Kw hr)

To calculate the life cycle running cost(LCRC) of the air condition unit running with
electricity the following equation is used.

LCRC = Ey, * E; * At * N (2-21)

Where,

(L.Dlife cycle running costLCRC: ).

E.: electricity tariff in Libya ( the actual cost of 1 kwh is 0.1 L.D in 2015).

At:equivalent full load hour's operation of air condition (hr).
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Ew: total annual energy consumption of air condition (Kw).
N: Life time of the air condition(hr/year).
LCRC =(9072/1120)*0.1*1120*10 =9072 L.D.

To estimate the solar collector aperture area equation(2-22) can be used.

_ Qg .
Ac= (2-22)

Ac the solar collector aperture area(m?) , Qg the amount of heat needed by the
generator to operate the cycle,lp solar radiation perpendicular to the surface (kw/m2).

Ac = 34.5/(0.896*0.55) = 70m?

The amount of CO2 emitted into the environment due to electricity by the
conventional air condition unitis[ 13] :

(Emission)C0, = Ey, * FG * At * N(2-23)
Where:
(Emission) CO2 : life time greenhouse gas emission ( Kg).
FG : rate of CO2 emitted per Kw hr (Kg/ Kw hr) .
For Libya FG =0.9 Kg per 1 Kw hr of electricity [7,30].
(Emission) CO2 = 9072 *0.9*10 =81.648 ton.
2.5.1.Degree day method
frequently, in energy calculations, simpler methods are required. One such
simple method, which can give comparatively accurate results, is the degree day
method. This method is used to predict the seasonal energy consumption.

For cooling, the monthly or seasonal cooling load or demand in kJ is given by

D = 24100y o(2-24)

T,—Ti
Where:

QcCooling Load (kw)
DDc Cooling Degree day

(T, — T1i)design outdoor-indoor temperature difference (°C)
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Table 2.2Cooling Load for all months in Benghazi city
Month Cooling degree day Dc (GJ) L (GJ)
January || 7.37 1.15 1.15
February | 2.09 0.33 0.33
March | 27.9625 4.35 4.35
April | 71.915 11.18 11.18
May | 113.7975 17.7 17.7
June | 239.8475 37.3 37.3
July | 259.07 40.29 40.29
August | 276.87 43.06 43.06
September | 188.4725 29.31 29.31
October | 159.6375 24.83 24.83
November | 67.82 10.55 10.55
December | 5.0525 0.79 0.79
Table 2.3 Monthly Average Calculations for Benghazi city
Month | N 3 (°) hss(°) h’ss(°) ZD RB R Ht(MI/m?)
H
January | 17 -20.92 76.1 76.1 0.38 1.27 1.16 11.93
February | 47 -12.95 81.7 81.7 0.42 1.46 1.25 16.46
March | 75 -2.42 88.5 88.5 0.37 1.2 1.12 19.48
April | 105 9.41 84 84 0.34 1.04 1.02 21.63
May | 135 18.79 77.7 77.7 0.39 0.33 0.94 20.70
June | 162 23.09 105.5 91.3 0.39 0.84 0.89 22.52
July | 198 21.18 104.1 91.1 0.37 0.86 0.90 23.22
August | 228 13.45 98.6 90.7 0.36 0.96 0.96 22.67
September | 258 222 91.4 90.1 0.34 1.14 1.08 22.29
October | 288 -9.60 83.9 83.9 0.35 1.38 1.24 19.13
November | 318 -18.91 77.6 77.6 0.35 1.64 1.41 16.27
December | 344 -23.05 74.5 74.5 0.4 1.79 1.46 12.19
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tilted collector surface from the daily total horizontal solar radiation, H. For this

estimation, the average day of each month is used, together with the declination
for each day. For each of those days, the sunset hour angle, hss, is required, given by
Eq. (2.23), and the sunset hour angle on the tilted surface, h'ss, given by Eq. (2.24).
The calculations for all months are tabulated in table(2.3)

hss =cos [ tan(L ) tan(8)] (2-25)

h'ss = min{hss, cos™![— tan(L — B) tan(5 )] }(2-26)

Hp _
7]) = 0.775 + 0.00653(hss — 90) — [0.505 + 0.00455(hss — 90)] cos(115K T
—103)
(2-27)

.. cos(L— B) cos(8) sin(hrss)+(m/180)hrss sin(L— ) sin(8),2_28)
cos(L) cos(6) sin(hss)+(1t/180)hss sin(L) sin(8) \

_ Hp Hp|_  Hp[l+ cos(B) 1 — cos(B)
N
(2-29)

2.5.2.Solar fraction:

Estimation of solar contribution ( solar factor) [7,15,20,21]:
X = FpU, * % (Tres — To) * At = 25(2-30)

Where:

L:monthly heating load or demand ( MJ).

T,: monthly average ambient temperature.

At: is the number of seconds in a month.

Ac: collector area m2.

FrU,: = 5.65 W/m2c®

Fr. -p.08
FR
Fr'. ~0.98
FRr

29

—
| —



2019\ JusYlous) ¥l \ 3l Do ed L\l gl redibls_s bl e

FR' [@a)] -+ A

Y = Fp(ta), * % * [%] * Hy * N * TC(2-31)

f=1.029Y - 0 065X - 0.245Y2+ 0. 0018X2+ 0. 0215Y?3 (2-32)

Where:

H,: monthly average daily total radiation on the tilted collector surface
(MJ/m2).

FrU, and Fy(ta),, : are readily available from standard collector tests .
L9 - 0.96

(T

Fr(ta),:=0.82

Table 2.4 The annual fraction of load covered by the solar energy system

Month X Xc Y f L(GJ) fL
January 37.6 335 16.9 1 1.15 1.15
February 119.7 106.6 74.2 1 0.33 0.33
March 9.5 8.5 7.1 1 4.35 4.35
April 3.4 3.1 3 1 11.18 11.18
May 21 19 19 1 17.7 17.7
June 0.93 0.83 0.95 0.72 37.3 26.9
July 0.89 0.79 0.93 0.71 40.29 28.61
August 0.82 0.73 0.85 0.66 43.06 28.42
September | 1.18 1.05 1.19 0.85 29.31 24.91
October 15 1.34 1.25 0.86 24.83 21.35
November | 3.67 3.27 242 1 10.55 10.55
December | 54.15 48.19 25.15 1 0.79 0.79
Total= 220.84 176.24
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the annual fraction of load covered by the solar energy system is[15,20]:

F = Eiip.33)

For one year F=0.798 =79.8%

YL

For 7 hot months F = 78.1%

Table2.5 Thermodynamic Properties of each state point of the absorption cycle

Point | h (KJ/kg) m(kg/s) P(kpa) T(°C) X(%LiBr) | Remarks

1 83.02361 | 0.12894 0.9343 | 34.858 |55 Sub-cooled liquid
2 83.02361 | 0.12894 9.7319 | 34.858 |55

3 145.3813 | 0.12894 9.7319 |65 55

4 212.1920 | 0.11819 9.7319 | 90 60

5 1441655 | 0.11819 9.7319 | 54.7536 | 60

6 1441655 | 0.11819 0.9343 | 44.4931 | 60

7 2627.979 0.01074 9.7319 |85 0 Superheated steam
8 189.6150 | 0.01074 9.7319 | 44.4616 | O Saturated liquid

9 189.6150 | 0.01074 0.9343 | 6 0

10 2511.798 0.01048 0.9343 6 0 Saturated vapor
11 25.17572 0.00026 09343 |6 0 Saturated liquid water

Table 2.6 Heat transfer rate of Components and performance parameters of the system

Component Heat transfer rate (kw)
Absorber (Qa) 32.6719

Condenser (Qc) 26.2000

Generator (QQ) 34.5720

Evaporator (Qe) 24.3

Pump P(Wp) 0.6999

Coefficient of performance ( COP) 0.7029

Carnot Coefficient of performance ( COPc) 1.02

Efficiency ratio (1) 0.69

Table2.7Results obtained from the proposed case.

Cycle Conventional vapor Vapor absorption cycle
Parameter compression cycle ( LiBr-H20)
Qe(kw) 24.3 24.3
Ew(kwh) 9072 Negligible
LCRC(L.D) 9072 2591.4
Emission Co2 kg 81,648 1256
COP 3 0.702-0.81

—
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2.5.3.Economic analysis:

Solar systems are commonly known by high investment and low operating cost. In order to
estimate the payback time, total annual energy saving must be determined.

The payback time is determined by Equation,(2-32 )[15]:

Cxi

+1

PB — lOg E*100.

l
log[ 1+M

(2-34)

Where C is the capital cost of installed solar cooling system, E is the energy saving, i is the
energy inflation and PB is the payback time.

The cost of equipment's summarized in table (2.7) and the cost of energy is shown in table

(2.8)[19].

Table 2.8. Cost of equipment’s
Equipment cost
LiBr-H20 Absorption chiller 500 $/kw
Auxiliary heater 50 $/kw
Storage tank 790%/kw/ m3
Cooling tower 65%/kw

Table2.9. Cost of energy

Energy Cost
Electricity 0.33%/kwh

QOil 1.580$/t
Natural Gas 0.40$/m?3(2010)

Furthermore, during the economic analysis some basic assumptions are needed,
such as maintenance costs which are 1% of investment cost, installation costs 12% of
the equipment costs[19 ], the energy inflation 2%.Consequently, the total energy and
money saving are shown in table (2.8).

Table2.10total energy and money saving for one house for 7 months.

Annual energy
saving (Mwh)

Annual money
saving(LD)

Annual light fuel
saving(md)

CO2 avoided(ton)

44.2

2190

14.6

39.8

Table2.11total energy and money savings for 5000 unit for 7 months.

Annual energy Annual money Annual light fuel CO2 avoided
saving (Gwh) saving(LD) saving(m?) million(ton)
221 10,950,000 73000 199
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Thus, with calculating PB through equation (2-32), the payback time is estimated
approximately 12.8years which would be reasonable for solar cooling systems[19 ].

The proposed eastern network included the loads of the 5000 housing project of
Gardena plotted in figure (3-10).

2.5.3.1. Load curve improvement method:

Agricultural, industrial, residential, governmental, commercial and public
lighting. Where the load rate of the agricultural is 8 % of the overall load, 21%
residential housing , 11% public lighting, 8% commercial, 8 % governmental and
20% industrial . This method will focus on the remove a part of the load (HVAC)
which represents a main contributor to peak load from residential Load and cover this
part by solar cooling technique to get convergence between the minimum and
maximum figure (3-9).

Table2.12 Eastern network annual savings due to proposed solar cooling

technique.
energy savings | Money savings | Fuel savings (m?) CO2 avoided
(Mwh) (LD) Light Heavy | Gas million(ton)
982 19,985,080 110,150 | 58,378 | 119,852,375 | 501

3. Results and discussion:

» The coefficient of performance of the proposed absorption unit is 0.709 to
0.812.

» The amount of fuel consumed to keep the temperature constant in the storage
tank during the operation of the system with solar contribution was 2.3215
litters and the amount of carbon dioxide produced by burning the fuel is 6
Kgs.

» The amount of carbon dioxide produced by covering the cooling load of the
house (24.3 Kw) by electricity for 12 hours is 271.94 Kgs per 12 hours.

» Solar contribution for the system for 12 months was 79.8 % and for the hot7
months was 78.1%.

» Figures (3-1) shows an acceptable agreement with (Abdel Moneim) in the
temperature distribution inside the black painted bare copper tube at X/D =50.

* Figures (3-2) shows a good agreement between the present work and
experimental work of (Hegazi)

* From eastern network load curves the load reduced by 13.3% figure(3-3)while
it reduced by 1.3 % in the national network figure (3-4).

» Eastern morning peak load reduced by 13.2 % figure (3-5) and evening peak
load by 13 % figure(3-6).

« National morning peak load lowered by 3 % and evening peak load by 2.9%
figure(3-7),(3-8).
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» Figure(3-9) shows improved eastern network load curve by converging
between minimum and maximum loads.

* CO2 reduced by 13.3 % in the eastern network and 1.26 % in the national
network.

« By introducing solar cooling technique the annual fuel savings in the eastern
net work is 110,150m3 of light fuel,58378m? heavy fuel, and
119,852,375m3Natural gas Table(2.12)
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Water Temperature ilnside
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3
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Figure (3-1) water temperature distribution inside the black painted bare copper tube at
X/D=50 Ac=3m? di=0.04 m=0.0167 kg/s 17=510 w/m?
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Figure (3-2) out let water temperature from the bare black painted tube receiver at

m=0.125 kg/s Ac=5.415m2  |7=864 w/m?

34

—
| —



2019\ JsYiousl ¥l \ 3l Do ed L\l gl ribls ol ile

1300

1200

1100

1000
900 =
800
700
600 tax=Avait Min=Avai Generation tioa educedtoad
500
400

/

Mw

J

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Time in hours

Figure(3-3)Eastern network load and generation curves daily report 15/8/2016[23]
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Figure(3-4)National network load and generation curves daily report 15/8/2016[24]
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Figure(3-6) Eastern network evening peak August 2016[28]

35

—
| —



2019\ JsYiousl ¥l \ 3l Do ed L\l gl ribls ol ile

6500
Y
ZION 2N /—
6000 |/ /AN = o~ <
==
S 5500 \/\:54 N /) 74
= \
: N/
8 5000
v Peak-AM
8 4500
1234567 8 910111213141516171819202122232425262728293031
Days of Month

Figure(3-7) National network morning peak August 2016[25]
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Figure(3-8) National network evening peak August 2016[27]
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Figure(3-9) Eastern network improved load curve.
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4. Conclusions and Recommendations:

In this paper, an attempt has been made to study the combination: parabolic
trough solar collectors and single effect absorption cooling system. The main results
obtained are concluded below:

The Calculated Temperature distributions inside the receiver and storage tank in
this work was compared with previous theoretical results of (Abdel Moneim, S.A) and
experimental results of (Ahmed S. Hegazi and Mohamed M. Elmadany) and the
comparison showed a good qualitative and quantitive agreement.

When the evaporator temperature is maintained constant at6C° and condenser
temperature is 65C°and generators temperature is varied from 73 to 90C° the
maximum

COPis0.8121

The quantity of diesel fuel used to provide auxiliary load is very small and
consequently the CO2 gas emissions is very small comparing with the case of pure
electricity drive the absorption unit. Considering that the pressures and temperatures
at other points of the unit are kept constant, the COP of the unit is lowered when the
generator temperature is increased, The calculated theoretical values are compared to
experimental results derived for small unit with a nominal capacity of 1 kW of (G.A.
Florides et al.) with a good agreement.

This paper presented a case study covers reshaping the system load-curve by
cancelling the subsector HVAC loads from residential sector; and therefore,
improving system reliability through decrease in demand, increasing the reserve ,
reducing the losses , which has deep impact in both economy and environmental
saves.

This study recommends the adoption of thermal insulation in homes, especially in
the new infrastructure projects to reduce the electric power used to run air-
conditioning units and reduce carbon dioxide emissions .

It is necessary to diversify energy such as solar and wind power and other
sources.

Adoption of the Green Cities specifications in the new infrastructure projects.

NOMENCLATURE:
Unless otherwise mentioned Sl units are used.

A Area p Density

B Concentrator width PR Reflectivity
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Cp Specific heat
D  Shield tube diameter

d Receiver tube diameter

E Energy

G Gravitational acceleration

H Heat transfer coefficient

I(t) Time dependent solar insulation
I”  Maximum normal solar insulation

k  Thermal conductivity
L  Receiver tube length

I Characteristic length

m  Fluid mass flow rate
N; Total number of elements(Ni=L/AX)
N: Number of days in a month.

g Rate of heat transfer

T  Temperature

t Time

U Overall heat transfer coefficient
V  Volume

X Axial distance measured from

Receiver inlet.
X: dimensionless parameter.

Y: dimensionless parameter

—

b P el
z Summation
c Stefan-Boltzman constant
T Transmissivity
Subscripts:
1 element inlet condition
2 element exit condition
a aperture
c copper, collector efficiency
Conv. heat transfer by convection
Cond. heat transfer by conduction
eff. effective
f fluid, final
I input
i inlet, inner diameter , element
number
Loss heat losses
0 outlet, outer diameter, initial
opt. optical
Rad. heat loss by radiation
S surface, system efficiency
w wind
© ambient condition
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Abstract:

This research observation the international mechanisms for the protection of
cultural property, and try to answer the questions posed by the problematic. Where
cultural property is seen as a historical record for all the peoples of the world Which
Must be preserved, especially during internal armed conflicts. This study has been
followed these mechanisms, Starting with engaging in international treaties and
conventions, and by expanding the roles of the United Nations and its principal organs
such as the General Assembly and the Security Council, as well as its affiliated
organizations such as UNESCO, or non-governmental organizations such as the
International Committee of the Red Cross, And ending with Judicial mechanisms that
aimed to punishment those who violate the protection, Whether in front of national
courts, the International Criminal Court or the special criminal courts, As the attack
on cultural property is a war crime, As well as the international criminal responsibility
of individuals.
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Valid Frequency percent percent Percent

male 54 85 85.5 613
Female 9 15 14.5 106 0
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Valid | Cumulative
Valid Frequency | percent
percent | Percent

Diploma 7 6.3 6.5 6.5
Bachelor 50 79.3 80.6 87.1
Master 8.1 8.1 95.2
PhD 0 8.4 4.8 100.0
Total 62 100.0 | 100.0
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Valid Cumulative
Valid Frequency | percent
percent Percent
Less than 5 years 18 29.0 29.0 29.0
5-10Years 21 33.9 33.9 62.9
More than10 23 37.1 37.1 100.0
years 62 100.0 100.0
Total

e e D pgal 3pal) i caly Al due e %29 o (7) o) Jsaadl Gy
%37.1 5 sl 0 =5 o agad il i gl Ayl die (e %33.95 clsin
Gl Jsaall (e Jaadly el 10 o ST agoal 83al) Cilginn )i Al die (0
(23 ) apoxe dldly spall Claal (e 5SY) dpall i lsins 10 e ST cpualasall 0
caelee Jlae 3 Alsh 5y agdl agaline (f iz Mg cAdkiges Calige

Abigl amall e Guua Al e cilyjia aagi (8) ) g
valid | Cumulative
Valid Frequency | percent
percent | Percent
regular Staff
41 66.1 66.1
member  head 66.1
14 22.6 22.6
Session 88.7
4.8 4.8
Department manager 93.5
4 6.5 6.5
General manager 100.0
62 100.0 | 100.0
Total
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Using Photovoltaic (PV) to Work Pumping Irregation in
Wahat Zone

Jaber Meloud Glail

Abstruct:

Photovoltaic (PV) Array is a method of generating electrical power
by converting solar radiation into direct current electricity using
semiconductors that exhibit the photovoltaic effect. The solar generator
uses photovoltaic modules, which are composed of a number of solar
cells connected in series and parallel. Solar photovoltaic systems is one of
ways in this paper to convert solar radiation directly to electricity by
means of photocells to produce a pump of 8HP . The use of photovoltaic
(PV) for pumping water is one of the most promising techniques in solar
energy applications. In this paper, a methodology is developed for
performance perdition of a proposed direct current PV water pumping
system. Jalo area, South of Libya. The system consists of a four modules
PV array (with 40 PV cells in each module). The model is adapted to
simulate the hourly performance of the system at any day of the year,
under different PV array orientation.

[1]Introduction:

A lot of small communities in the world depend on the ground water
for their domestic use and agriculture activities. What- Libya is one of
these places that have abundant ground water. Local people use
electrical lines to supply the necessary electric power for pumping water
from the wells. Many of these people are living far away. The problem is
getting more worth with the latest
increase in the electrical cost. Besides, the need for decreasing the air
pollution and green from station of confessional energy, the best choice to
face this situation is to facilitate the wells with suitable solar water
pumping systems. Such systems usually use PV modules to convert.
Many researchers have studied the performance of photovoltaic powered
water pumping systems. The systems use DC/AC inverters and AC
pumps, since it is simple and lower cost.

! Solar Energy Laboratory Renewable Energy Department — High Institute For Energy
Agkera — Libya — February 2019
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[2]Farms data connected on laba line:
There are about three hundred farms of dates palm, every farm has
electric pump works approximately 20HP.

Pup = (300). (20 ) = 6000HP
Piw = 4476w

Table (1) Data of farms connected on EL

Number of farms | Force of pump Power of pump KW | Voltage
HP
300 6000 HP 4476 KW 400v

[3]Electrical line data of laba in wahat desert:

The electric load in electricity distribution and place see examples of
load variation of three types of customers one of them is agriculture. The
load information mostly needed is how a customer uses electric energy at
different days in the week and seasons of the year.

Table (2) Information of EL of laba

Area Name of EL Number of Farms | Length of EL
on EL
Jalo Laba 300 60km

Table (3) Sending voltage and resaving voltage of EL of laba

Sending of Resaving of Load of L Percentage of DV
voltage voltage
11kv 9.68kv 4. 5MW 12%
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[4]Farm data connected on solar energy:

Wahat date-palm represents a heritage of great value both for agriculture
and the environment. This analyse all the aspects of the date palm status

in jalo.
Table (4) Data of farms in wahat
Farm area | Number of Type Amount of water Type of Type of
farms per day Solid Tree
40.000m* | 300 Irrigation | 60 Lit Dray dates
palm

From table (4) data of farms in wahat agriculture, dates palm trees on the
EL of laba need to
Amount of Water = (60) . (300) = 18000 Lit
=18 m°

[6]Water pumping application for solar modules

A suitable method of connecting the water pumping, especially
photovoltaic (PV) modules, photovoltaic (PV) system is an alternative
generator that provides electric power produced direct current to the
pumps of a small irrigation system on a farm

‘ Solar panel ‘—l Converter P Water pump

Fig 1 application of Water pumping system

Pumping inverter

Submersible pump

i £
1 —phase AC voltage ‘

Fig 2 Water pumping system in the farms
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[6.1]PERFORMANCE AND MEAURED DATA:

The reading of the signal input of the measured data in wahat utilizes in
the system. For the accuracy and effective of the time, the measured data
Is averaged every month in the summer season ,The maximum irradiance
intensity is around 900 W/m?® or about 2:00 PM or temperature about
40C° Afternoon well works the PVP system operates with the small
water pump.

[7]Result and Discussion:
[7.1]Solar Generator:

The solar-generator consists of 20 photovoltaic modules. The
modules are installed in series 4 pieces and in parallel 5. To optimize the
power output of the solar generator in one year, the modules are put on
the surface with angle 26° degree by optimum tilt angle for solar PV .

I_SF.Im.t
B R

_ 1.08.20.5
B 3

=13.504

Number of Series Modules
24
=— =4

6

Number of Series Modules
135

27

To determine the characteristic parameters of the cells, the following
expressions have to be used
Pmaxm 26

Pmax = = =1.15W

Nem x Npm 2x10
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Where Nsm, the number of cells connected in series in the PV
module, Npm , the number of cells connected in parallel in the PV
module, Pyax, maximum power cells, Vo , Open Circuit Voltage [V],
Is.c, Short-Circuit Current [A]

Table (5) Specification of the photovoltaic cells

Series Cells Parallel Cells Pmax Voc Isc
4 10 1.15wW 6V 0.27A

Table (6) Specification of the photovoltaic module

p Voc Isc Vn In Cells Mr]
46W 24V 2.7A 18.5V 2.5A 40 12%
L P pv out
Solar Radiation (E) =
nov

E=220 _ 7666.6w/m
“01z bw/m

Solar Radiation

Area of Photovoltaic (A) =

Solar Radiation Intesity

_ 76666 _ 2
~Tgpp M
_IPin

pgH

Capacity of pump system

0~ Il Pin (0.8. 8.5. 900)

3
- — 0.015
ogH(1000. 9.81. 40) m/s

IDpump power — QH.g.p

=6120W = 8HP
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[7.2]Inverter

The electric energy from the solar generator is direct current (dc)
electric, but the load requires the alternating current (ac) power
supply is 6kw. To convert power from dc electric to the ac electric

power.

Table (7) The specification of the inverter
Pourt Vin lin Vour lout Frequency
6KW 13 - 127 VDC | 14A 135 - 220 VAC | 20A 50HZ

[8]Conclusion:

Libya is one of these places, using mainly electrical line to supply
electrical power for pumping water from wells. Photovoltaic (PV) Array
is a method of generating electrical power by converting solar radiation
into direct current electricity using semiconductors, The solar generator
uses photovoltaic modules, which are composed of a number of solar
cells connected in series and parallel.
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