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Solar
i 5

in Libyan Residential Communities

Salamah O. Ihfedah ?, Mohammed A. AI-Madanib*, Salah A. Gnefid

«.. Techno-Economic Analysis of Solar Energy Developing Technologies

*Faculty of E Electrical Engineering, Technology University of Malaysia (UTM), Johor Baru, Malaysia.

® Faculty of Engineering, University of Sebha, Sebha, Libya.

“Faculty of Natural Resources, University of Al-Jufrah, Soknah, Libya.

Abstract

These days, renewable energy is becoming increasingly vital. Renewable
energy sources that are widely used include biomass, geothermal, wind,
solar, and hydroelectric power. Because solar energy is sustainable,
inexpensive to operate, and emits fewer greenhouse gases than fossil
fuels, it has displaced them. The peak demand of Libya's inadequate
public electrical network, which typically happens at midday, is one of
the biggest issues. This problem is more prevalent in the summer, when
heat waves, higher electrical loads (overload), and decreased energy
plant efficiency cause voltage decreases. It is essential to address Libya's
high radiation levels around midday in order to solve this issue. It can
also be helpful to research and suggest ways to integrate solar energy
systems in Libyan residential communities while designing and
evaluating the techno-economic implications of doing so. This study
assess the techno-economic viability of the suggested solar system,
design a plan for integrating solar energy into Libyan residential areas to
support the electrical grid network, and maximize the installation of
supported solar systems in residential communities. Both
MATLAB/Simulink and HOMER were used in the simulation process.
The obtained results demonstrated Libya's residential communities'
successful incorporation of solar energy systems. Three electrical loads
display net present value, and the work is important for analyzing the
discount payback of the three loads. In contrast to low and medium load,
big system high load completion is more practical in terms of a fast
payback period and will result in a financial cost return in 6.2 years.
Therefore, solar energy particularly photovoltaic energy has the potential
to be a very practical solution for Libya's power interruptions and
oscillations.

Keywords

Solar Energy,
Electrical Grid
Network,
Photovoltaic System
(PV), HOMER
Software, MATLAB
Simulink Software.
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Challenges and Novel Strategy for Electric Vehicle Integration in
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Abdussalam Ali Ahmed'

! Department of Energy Engineering, College of Renewable Energy, Tajoura, Libya
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* Department of Electric Engineering and Smart Systems, Faculty of the Islamic University of Gaza Gaza,
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% Mechanical Engineering Department, Bani Waleed University, Bani Waleed, Libya,

Abstract:

this paper investigates the challenges of Electric Vehicle (EV)
integration in the grid system of Libya. To examine the effects of various
EV penetration scenarios on Libya's generation a study is carried out.
Increased peak demand, two-way power flows from vehicle-to-grid
technology, and the requirement for further investment in charging
infrastructure are among the major issues that have been identified. An
innovative technique is suggested. Coordinated charging and vehicle-to-
grid control algorithms are used to provide Libyan electric grid services
and move EV load to off-peak times. The results offer guidance to other
developing countries on how to bolster their power infrastructure and
achieve sustainable transportation goals.

Keywords:
Electric Vehicle,
Charging
Infrastructure,
Charging
Technologies,
Libya.
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Geothermal Energy Utilization Of Co-Production Water From

Qilfields For Electric Power Generation

Ibrahim M. Abou EI Leil a’ Seham N. Tawfic b, Ahmed Mohammed®
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ibrahim.aboueleil@tu.edu.ly

Petroleum Engineering Department, Faculty of Engineering, Tobruk University

2 Chemical Engineering Department, Faculty of Engineering, Tobruk University

seham67@hotmail.com

3 Geology Department, Faculty of Science, Tobruk University
ahmed.mohammed@tu.edu.ly

ABSTRACT
This paper discusses the potential for generating electricity from the

geothermal energy of co-produced water in oilfields using Organic
Rankine Cycle (ORC) technology. The ORC technology is a reliable way
to convert heat into electricity, especially when free heat is available
from renewable sources like geothermal energy. The current research
focuses on using an ORC unit to generate electricity from co-produced
water from ten oil wells in two oilfields named Jalo and Sarir. The wells
are designated as GX1, GX2, Gx3, GX4, GXS5, SX1, SX2, SX3, SX4,
and SX35, and they are combined in gathering centers (GC1) and (SC2) to
utilize an existing medium-temperature geothermal source. The
estimated total flow rates of co-produced water from the five wells after
separation are 5,728.34 BWPD and 14,618.65 BWPD. For the Jalo and
Sarir oilfields, the geofluid mass flow rates are 12.25 kg/s and 34.05
kg/s, respectively, with an inlet geofluid (brine) temperature (T1) of 60°C
and an outlet geofluid temperature (T2) of 35°C. The thermal efficiency
(nth) for the Jalo and Sarir oilfields is 3.28% and 4.22%, respectively,
based on the power output analysis, which indicates that the specific
power output is 5.17 kW/kg/s, 9.85 kW/kg/s, and the gross power output
is 63.33 kW, 338.80 kW with a required hot water flow rate of 12.25
kg/s, 34.05 kg/s. This study found that temperature and water flow rate
are crucial factors affecting power output. By using an ORC plant, the
generated electric power can be used on the field, supplied to the local
grid, or utilized to offset on-field electricity consumption.

Keywords
Geothermal
energy, co-
production,
temperature,
power generation,
power plant.
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Geothermal Gradient Estimation and Geothermal Energy
Potentiality of Qil Wells in Qilfields

Ahmed A. Mohammed® ", Farag A. Ali” & Ibrahim M. Abou El Leil®
! Geology Department, Faculty of Science, Tobruk University, Tobruk, Libya
Geology Department, Faculty of Science, Tobruk University, Tobruk, Libya
? Petroleum Engineering Department, Faculty of Engineering, Tobruk University, Tobruk, Libya

Abstract:

Many applications in oilfields require knowledge of the geothermal
gradient. The purpose of this study is to assess the potential of oil wells
as sources of geothermal energy by determining the geothermal gradient
present in rock formations. In the Gialo 59E oil field, bottom hole
temperature (BHT) data from twelve wells were gathered to determine
the trend of the geothermal gradient across different rock formations.
Regional geothermal gradients differ substantially between wells and at
different depths. The average temperature is approximately 2.9°C/100 m,
with a range of 2.25-3.19°C. Notably, the depth and sedimentary column
thickness affect the geothermal gradient. The geothermal gradient and
depth of the many wells under investigation in different formations are
generally correlated. Given the kind of rock, its specific heat, and heat
transport, the quantity of geothermal gradient is undoubtedly significant.
The average depth was 643.30-945.73 m, and the observed bottom hole
temperatures, which ranged from 144-195°C, were 802.65 m and
168.42°C, respectively, for each of the twelve wells. The temperature
increases with depth, according to the  recorded bottom hole
temperatures. The quantity of the water cut indicated the possibility of
using these wells as a source of geothermal energy in power plants for
the production of electricity. It may also be categorized as a source of
low and medium enthalpy.

Keywords:
Geothermal
Gradient,
Geothermal
Energy,

Oil Wells,

Well Temperature,
Well Depth,

Rock Formation,
Power Generation.
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Study the influences of both (NaOH and KOH) at different electrolyte

concentrations and times on hydrogen production via electrolysis process
Namah Saleh®, Mousa Mayb*
'Renewable Energy Engineering Department, Faculty of Engineering, Sabha, Libya
""Chemical Engineering Department, Faculty of Engineering, Sebha, Libya
e-mail: nama.salehl @sebhau.edu.ly , mou.may@sebhau.edu.ly

Abstract Keywords
There are various ways to reduce emissions harmful to the environment, Hydrogen,
including carbon dioxide gas produced from different industries that Electrolysis,
depend on fossil fuels, which is considered a non-renewable energy NaOH,
sources that will end one day. Recently, there has been a strong focus on KOH,
finding alternative and renewable ways to produce energy. One of these Efficiency.
ways is to use hydrogen as a resource for many applications, including

the most important electricity generation. This study deals with the
mechanism of hydrogen production through the electrolysis of water,

which was represented by the use of a model of the electrolysis cell,

through which factors affecting the amount of hydrogen produced such

as time, concentration, and electrolyte type. Two different catalysts

(electrolyte type) were employed in this study, namely sodium hydroxide

NaOH and potassium hydroxide KOH, they were used as electrolysis in

order to evaluate the levels of hydrogen production. Experimental results

showed that the potassium hydroxide catalyst was better than the sodium

hydroxide, due to the activity of potassium ion in the electrolyte medium,

which plays an important role in the dissolution process and hydrogen

production. The best amount of hydrogen gas production was (140 ml) at

3 minutes, 4 amperes, 10 volts, and a concentration of 5 g/L of KOH.

Faradaic efficiency was used to evaluate hydrogen production in both

electrolysis mediums. The experimental results showed that the highest

Faraday efficiency was 0.179% at a concentration of 5 g/L.

Corresponding author: Mousa May, E-mail: mou.may@sebhau.edu.ly
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w%- Evaluation Techno-economic of Ice Thermal Energy Storage for
AJAPAS Office Building in Libya
Mohamed Mustafa M. Abdulgalil**, Ali M. Abdoulha Massoud”
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Abstract: Keywords:
This study evaluates the Techno-economic of ice thermal storage (ITS) Ice Thermal
system for office building in Libya for decreasing power consumption. Storage System,
The (ITS) is integrated into the conventional air conditioning system to Electricity
reduce the cost of cooling an office building. The Techno-economic of Consumption,
the partial ice thermal storage cooling system was studied by comparing Electric Tariff
the cost savings of this system to the conventional systems assuming a Structure,
number of economic scenarios in which the costs of conventional and Air Conditioning
backup energy were taken into account. Results presented in the term of System,

saving energy amount, consumption energy and payback period. Based Payback Period.
on the results obtained, it was founded that the cooling cost decreasing

with increasing storage capacity. In addition, the most amount of the

stored energy should be used in electricity peak hours as much as

possible to increasing saving cooling cost. To achieve great result in a

payback period for alternative system, the price of the electricity in Libya

between day and night should be increased by four times from the

current level during a day time and the demand charges should be taken

in account in a tariff electricity.
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+... Comprehensive Numerical Investigating the Influence of Coolant

Flow Rate (Water vs. Alumina-Water Nanofluid) on Photovoltaic

Thermal (PV/T) System Performance

Khalid Salih Abraheem Hamoudah,Saleh Ali Mohammed Etaig,Esam Ahmad Moubarak
'Department of renewable energy engineering, faculty of engineering, Libyan academy, Benghazi branch,

Benghazi, Libya
e-mail: khalidsalih2010@yahoo.com ,

2Mechanical Engineering Department, Faculty of Engineering, University of Benghazi, Benghazi, Libya

e-mail: Saleh.Etaig@uob.edu.ly
e-mail: Esam.Elabeedy@uob.edu.ly

Abstract —

The efficiency of photovoltaic (PV) panels is significantly affected by
high temperatures, especially in hot regions. High temperatures not only
degrade the components of PV cells, reducing their power over time but
also decrease their overall conversion efficiency. To mitigate these
effects, hybrid PV/thermal systems have emerged, combining PV panels
with thermal collector. These systems use a cooling liquid to remove heat
from the PV panels, improving efficiency and allowing the recovered
heat to be used for other applications.

This study investigates the performance of hybrid PV/thermal systems
using nanofluids as coolants. Nanofluids, such as those composed of
water and aluminum nanoparticles, show superior heat transfer properties
compared to conventional refrigerants such as water. Numerical analysis
using the finite volume method (FVM) based on computational fluid
dynamics (CFD) software was performed to simulate the performance of
a hybrid PV/thermal system under hot weather conditions. The study
focused on natural convection cooling, eliminating the need for pumps
and reducing energy consumption. The results show that decreasing the
inlet velocity of the nanofluid significantly decreased the surface
temperature of the PV panels. reducing the inlet velocity to 0.0001 m/s
decreased the surface temperature by 4.5 K, while a velocity of 0.00005
m/s resulted in a decrease of 6 K. On the contrary, the temperature of the
nanofluid outlet increased by 16 K and 30 K for the respective velocities,
indicating an increase in heat extraction. These results show that the
lowest input speed improving the electrical and thermal efficiency of the
PV system.

Keywords

Coolant,
efficiency,
nanofluid, CFD,
Photovoltaic cell
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% Design of External Electric Field Membrane less hydrogen Fuel cell
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Abstract:

An abstract is a summary of entire paper that should be written in Times
New Roman with font size- 10. Author can select Normal style from
styles of this template. The abstract should not be more than 250 words
and written in single paragraph. This electronic document is a “live”
template. The abstract includes the overall purpose of the study you
investigated, the basic design of the study, results of your analysis and
brief summary of your interpretations and conclusion. An abstract is a
summary of entire paper should be written in Times New Roman with
font size- 10. Author can select Normal style from styles of this template.
The abstract should not be more than 250 words and written in single
paragraph. This electronic document is a “live” template. The abstract
includes the overall purpose of the study you investigated, the basic
design of the study, results of your analysis and brief summary of your
interpretations and conclusion.

Keywords:
Renewable
energies,
sustainable energy,
hydrogen fuel
cells, membrane
less fuel cells,
external  electric
field.
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S Using of Vehicle Movement to Overcome Running Out of Mobile

FIARAS Phone Batteries Problems
Mohamed Moheyeldin Mahmoud
Department of Industrial Design, Faculty of Applied Arts, Beni-Suef University, Egypt

Abstract: Keywords:
How many times have you been exposed to an embarrassing situation or Wind energy;
missed an opportunity, a prize or an important meeting because of your Wind Gusts;
phone ran out of charge and you was not able to find an electric source or Wind Harnessing;
a suitable plug. Miniature

As being fed up with mobile dead batteries, and as a part of the System Turbines;
Design Course projects taught to the third year, Faculty of Applied Arts, Renewable
Beni-Suef University, Department of Industrial Design students, a team Energy.
consisting of, Engy Deya William and Mohamed Khaled Mohamed,

under supervision of the researcher, thought about an idea that could

harness the gust of wind or aerodynamic drag resulting from a moving

vehicle and the way of using the resulting, renewable source of electric

energy in recharging mobile phone batteries.

An experiment was conducted on a prototype and concluded that as a 20

km/h moving vehicle has the ability to generate about 3 volts, 50 mA

measured by the use of a Multi-meter, and the amount of electrical

energy generated is directly proportional to the speed of the vehicle, the

proposed design idea is fully suitable for daily life activities and within

city roads, but it may need further study to ensure its suitability on

highways and at high speeds.
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Abstract Keywords

In Libya, the general electricity company is tasked with managing peak Load Shedding,
electricity demand, often resorting to load shedding. This practice, while Electrical Load
necessary, results in power outages, particularly impacting areas like the Forecasting,
Benghazi Electrical Grid. This study aims to bring predictability to these ARIMA,
events by exploring time series forecasting models namely: SARIMA,
Autoregressive Integrated Moving Average (ARIMA), Seasonal ARIMA Dynamic
(SARIMA), and Dynamic Regression ARIMA (DRARIMA). The models Regression
were trained using data from May 2020 and 2021, and subsequently ARIMA, Time
tested on May 2022. Performance was evaluated using metrics such as Series Analysis,
mean squared error, mean absolute error, mean absolute percentage error, General Electricity
and mean absolute percentage accuracy. The ARIMA model achieved the Company of
highest accuracy at 78.88% mean absolute percentage accuracy with a Libya, Benghazi
mean absolute error of 0.9. The SARIMA model, which considers Electrical Grid,
seasonal patterns, achieved an accuracy of 73.86% and mean absolute Peak Demand
error of 0.11, but its complexity may lead to overfitting. The DRARIMA, Management.
which incorporates exogenous variables, demonstrated an accuracy of

65.36% and mean absolute error of 0.15. Future projections for May

2024 and 2025 using ARIMA models indicate potential improvements in

load shedding management and highlight the importance of model

selection for accurate forecasting. By improving load forecasting

accuracy, this research aims to enhance the effectiveness of load

shedding management, thereby reducing power outages and their socio-

economic impacts in regions like Benghazi. These findings are

particularly valuable for energy planners and managers in similar

contexts, providing practical insights and data-driven strategies.
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The Significance of Sustainability and Renewable Energy
Development in Five North African Countries
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Abstract:

In the past ten years, there has been significant progress in two well-
known economic concepts: sustainable development and renewable
energy. Currently, developing nations are attempting to implement
the Sustainable Development Goals by establishing their economies and
infrastructure. This article investigates the relationship between adjusted
net savings, renewable energy consumption, gross domestic product, and
labour force in five North African countries from 2000 to 2022. We
demonstrate a positive and significant relationship between REC and
ANS, as well as GDP and ANS. On the other hand, LF has a negative
and significant effect on ANS. According to this, these countries are
ready to invest in RE and create new value added based on innovative
systems, with an emphasis on economic growth and the growth of the
primary economic sectors.
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Elbida-Libya: An experimental study

Performance analysis of PV solar panels augmented by plane reflectors in
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Abstract

The purpose of this study is to give an outline of a method for
optimizing solar panel performance in the presence of solar tracking
mirrors in order to maximize energy output. Under the climate
circumstances of Elbieda, as well as to examine the primary influence of
cell temperature on the performance of mono-crystalline modules with a
mirror reflector. According to the experimental findings, the ultimate
plate temperatures of the water-cooled concentrating PV system, the
concentric PV system, and the solar panel were 56.2, 64.7, and 38.4 °C,
respectively. In addition, the panel receives an average of 47.73 watts,
approximately 56.15 % of the panel's power, without the use of the
inverter. The panel obtains an average power of 50.31 watts when
utilizing an inverter (mirror), which is 59.18 % of the panel's power. The
average power delivered to the panel while employing a water-cooled
CPV system is 54.31 watts, approximately 63.89 % of the panel's output.
By employing the mirror as a reflector and the water-cooled
concentrating PV system, the system is able to generate an additional
7.45 % of power and 20.72 % of power, respectively. In addition, the use
of reflectors and water cooling with the PV panel enhanced electricity
efficiency from 8.61 % to 9.14 %..
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Solar Chimney For Natural Ventilation In Medtrania Climit
Khalifa B. Alrbee * ", Mohamed M. Albarghot ® Abdullah A. Ahmed *
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Abstract:

The study aims to investigate possibility of minimizing the heat gain
through outside walls of closed enclosures in order to obtain the thermal
comfort. Consequently, natural ventilation of the enclosure is achieved
by virtue of air drains through an attached solar chimney.

A mathematical model was developed to predict the performance of the
solar chimney. The geometrical and operational parameters were
considered. These parameters include incident solar radiation, wind
speed, ambient temperature and the dimensions of the solar chimney«
height, gap and width. Moreover, various chimney cover materials were
examined. A computer program was developed to solve the governing
energy and conservation equations simultaneously. The model results
were compared with the available published data. A good agreement was
observed between the developed model results and the published data.

Keywords:

Solar chimney,
Natural
Ventilation,
Theoretical Model.
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Abstract:

This research paper aims to shed light on the reality of investment in
renewable energies in North African countries, exploring their fields and
investment prospects. The study concluded that the region has an ideal
potential to create an integrated system that will produce renewable
energy, liberate vast quantities of water, air condition living and working
spaces, and create jobs without adding to the burden on Mother Earth.
Large areas of North Africa with high levels of sunshine and high-quality
solar radiation are potential sites to exploit the sun's lending of energy
free of charge.

Keywords:
North Africa;
Renewable
Energy,

Solar Energy;
Wind Energy.
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