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Abstract- This study investigates how can establish a system to solve the problem of energy shortage and lack of drinking
water in the Gaza Strip as a particular case study. Through the development of a vision for a common system equipment to
solve two problems in Gaza. Using a simulation of the production processes of energy and water in the hybrid system .In an
attempt to address this research’s nature is purely experimental like Simulation, using the existing laboratory at the College of
Science and Technology, City of K/Younis, Gaza Strip. A particular finding emerges in this study which argues for water
energy being important because it may well substitute the shortages in energy power and drink water supply in developing
countries . A hyper system will make up the shortage of energy equivalent to 64.7% and the lack of water is equivalent

36.45%.
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1. Introduction

Generally, water quantity amounts to three quarters of
the earth size; this quantity leads to heat capacity which is as
four times as the air, thereby releasing a large quantity of free
energy that would in accord to the World Energy Council
feed the entire world with pure energy generated from the
solar energy. Notably, in case of not using this energy; it
spreads out amid the ocean, as Monsieur Girad initiates the
basis to mobilize the wheel in 1799 using the sea waves'
movements.

Renewable energy has therefore attracted attention
worldwide. Indeed, 13.8% of the energy consumed across the
world is generated from the renewable energy resources that
steadily increases in use and also improves over the time [1].
Albeit in different ways, existing renewable energy resources

are classified into four categories [2] as follows: the energy
emerged as a result of tidal power; wave convertor; the
energy emerging from temperature differences and finally
other energy resources, yet under investigation, for example
density difference. These categories are all concerned with
generating energy only, yet the costs deemed essential in so
doing remain at a high level due to continued maintenance
[3]. In comparison with the energy produced from fuel, the
work on alternative energy [4]; for example sun light and see
water, represents an alternative energy that is expected to be
less in costs within 10 years' time, thereby reaching 2750
kwh/m? per year. Moreover, desalination is possible using
thermal processes in an attempt to obtain 500 million
m®/year; sufficient enough to overcome the costly level of
traditional energy production.

In response, Mazen Deep [5] develops an innovative
approach in an attempt to generate electricity from sea waves
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in Syria. He found that high and speedy waves of two days
per month are sufficient enough to produce 10MW/m?/s.
However, Deep's approach is costly due to the need to
perform mechanical maintenance of the machines installed
for the project. Vining [6] uses overtopping and states that
the driving force to produce energy emerges from the
difference of the see level and the filled overtopping.
Nevertheless, the problem lies in the quantity of water that
floods from the waves as a result of both size and height —
that is, in case the sea waves are not high enough, the energy
produced is insufficient because Vining's idea largely
depends upon the difference in see water levels in the effort
to generate energy.

Nevertheless, hydropower remains an energy resource,
reaching 50% out of the total green energy. In essence, the
world production of energy reaches 860 GW [2]. By taking
into account the steadily increase in fuel prices despite the
continued improvements the energy resulted from
hydropower is costly effective in the near future [3]. The
literature shows that there are two methods commonly used
for see water desalination. The first is termed 'Reverse
Osmosis' that separates the salt through modified membranes
with high pressure 20-50MPa. The second method is called a
‘thermal process' which is developed through three stages.
The first stage is called multi-effect boiling while the second
is multi-effect evaporation. The last is called multi-stage
flash. This method is appropriate [7] marked by less in costs.

2. Research Objective

Design simulation station to produce electricity and
water desalination to solve the problem of shortage of energy
and drinking water in the Gaza Strip.

This study therefore advocates alternative energy
sources generated from the sea waves. It uses water turbines
to generate alternative energy. Its importance lies in reducing
the costs deemed essential to generate the required energy. In
this respect, the literature [7] uses solar energy in an attempt
to generating energy marked by less costs through
desalination of the sea water in Gaza. Differently, but related,
this study uses sea waves to generate energy and seeks to
desalinate water that helps generating this energy in an effort
to reduce the costs. In addition, the high rate of evaporation
helps accelerate the process of desalination. The solar energy
is an effective way to desalinate the water of the
Mediterranean to the extent that it is sufficient to provide the
whole Arab countries with fresh drinking water [9].

3. Gaza Strip

In the Gaza Strip, the electricity energy has been
worsening since 2007 due to the economic siege imposed on
the Strip ever since. Its actual need of this energy is 420
Megawatts. In reality, the Strip receives only 218 Megawatts
from several donors. In addition, a lack of alternative fuel to
diesel emerges. This lack has ever since affected the
everyday life in the Strip in relation to mobility, electricity
supply and education. Hence, there is a serious lack in energy
supply that provokes this study to seek alternatives sources
of energy.

Briefly, the Gaza Strip is a coastal area, having neither
mountains nor rivers, located on the far eastern part of the
Mediterranean, with a total area of 365 kilo meters square.
Gaza city is its capital inhabited by 450,000 residents,
representing 60% of the total population, that is, 1.600.000
inhabitants in 2009 (Centre for Palestinian statistic). The city
of Gaza is of particular importance to this study due to its
strategic location, economic and architectural significance.
The coastal area of the Strip is almost sandy beaches that are
in their almost linear in shape, except around K/Younis city
where the coast has curves but returns to its linear shape
toward the south until the border with Egypt. In the section
that follows, the geology of the coastal area in the Strip is
further explored.

As discussed, analysis in this article seeks a practical
approach to the energy shortages through the lens of using
sea weaves. The energy sources available in the Gaza Strip,
for example the sun, wind and water energy, could be used to
substitute the shortages in electrical power supply generated
from traditional energy sources.

As far as the Gaza Strip is concerned, the energy
generated from the water weave's energy is effective mainly
because of the very expansive fuel prices in comparison with
the neighboring countries, in addition to insufficient energy
sources available in the Strip which would fulfill the required
demand. The economic siege is blamed because it precludes
the imports of goods associated with fuel. As a result, fuel
prices sharply increase in the Strip. In this vein, the approach
sought in this study has at its core the reduction of cost
necessary to generate electricity from sea waves, followed by
having fresh drinking water through heat processing through
the solar energy. The aim is achieving a decrease in the cost
related to producing kilo watts electricity so that this cost
becomes equal to that of the energy generated from
traditional fuel sources.

4. The Physical
Mediterranean

and Heat Characteristic of the

Tables 1 [12], [13], show on the one hand that the
thermal characteristics of the Mediterranean Sea when the
concentration of salt (35g/kg). These tables also echo the use
of sea water to generate pure energy along the seasons of the
year without a change in the operational characteristics.

Table 1. The temperature of sea surface C°

Months | Temperature C° | Months | Temperature C°
December 20 June 24
November 23 May 21

October 26 April 19
September 27 March 17

August 28 February 17

July 27 January 18

On the other hand, the tidal around the world show
disparities. In some case, the highest is in Fundi golf,
reaching 15 m in Minas. In other areas, the water level
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increases and decreases whilst noting the difference tidal
power one foot only 30.5 cm. such as the Mediterranean Sea,
due to the Mediterranean limited because it is surrounded
from all sides.

In the Gaza Strip, there has not been any data that
reports about the tidal power. However, the nearest city is
Ashdood, 40 km northern the strip, located at latitude 31/50
and longitude 34/38. The tidal power at Ashdood is 01 to 0.6;
the zero level is 8.1 cm below sea water, located between
13.6 cm below sea level and 15.1 cm above sea level [14].
Scientist expect due to the change in the climate in the world
and rising temperature surrounding environment due the
effect of greenhouse, that leads to thermal changes in the
physical and chemical of water Mediterranean. which affects
the average sea level rise of 0.4 to 1 m.

In addition, the considered evaporation occurring in the
Mediterranean Sea is higher than the rainfall and river water
flowing. In particular, causes the decrease in water level and
second an increase in salt level in the east.

In turn, these two factors have an impact on water
circulation and a large extent coupled with the proportions of
evaporation being increased in the eastern part in particular,
in addition to an increase in the salt level. Influence push
cold water slightly saline from Atlas eastward through
Gibraltar, the water causing hotter and higher salinity, then
water go down in depths of the East to return again to the
west toward the Atlantic in rotational movement causing
high waves. That could be utilized to generate energy from
motion and height of waves.

From the above we conclude possible to use this
increase in thermal properties of sea water in the production
of energy and also in the process of desalination, for
example, evaporation increased working to increase the
volume vapor that take to increase the pressure and heat
capacity of water this fact causes us to think about the actual
utilization in the production of energy and desalination sea
water or find a composite process of energy production and
desalination.

The View (Franz T) on desalination of sea water
Mediterranean through methods concentration of solar
energy to get fresh water, through the possibilities describe it
safety and continuous and cheap and large enough to cover
the shortage in the Arab States and the Middle East,
Desalination experiments proved that per square kilometer of
land produces 60Million m*/year of fresh water [9]. Polluted
water in the Gaza Strip is seriously affecting people’s health
and the situation looks set to get worse, the UN warns in a
new report. Gaza’s rapidly growing population of about 1.64
million - expected to increase by 500,000 by 2020 - could
soon lose its main source of fresh water, the underground
coastal aquifer, which could become unusable by 2016, with
the damage irreversible by 2020, Clean water is limited for
most Gazans to an average of 70-90 liters per person per day,
compared to the minimum global World Health Organization
(WHO) standard of 100 liters a day, Meanwhile, the report
projects demand for water of 260 Million m*/year in 2020, an
increase of about 60 percent from today [20].

Table 2. The amount of water required and available and consumed and the amount of shortfall in the Gaza Strip [21]. Million

cubic meters / year

The Real shortage | Water consumed | Total losses

vQ

Water supplied | Water Required Sector

315 54.9 42.8

11.3 97.7

86.4 Gaza Strip

V Q = The difference between the required and supplied
The Real shortage = The difference between the required
and the consumer

From the above table that the Palestinian water sector
Suffers from shortage water  that conclude that the
percentage of water shortage 36.45%. And the demand for
water will increasingly acute in the future, as a result of
economic growth and the rapid increase in population
growth.

5. Energy Situation in the Gaza

This study suggests a solution to the shortage power in
Gaza, which needs at least 420 MW per day, enough needs

immediate energy to the Gaza Strip without taking
consideration any future increase on energy, The Gaza Strip
gets energy from several directions: from Egypt nearly 28
MW and 120 MW from Israel and generate power station 70
MW (Owns the Gaza Strip one station to generate
electricity). It is conclude that there is a shortage of 48% of
the electrical energy needed by Gaza. And Increased
electricity consumption and Yearly loads (7% annually) [22].
Required is to compensate for the shortage of electrical
power needed by Gaza, taking into account the change in the
amount of energy produced from the station and also the
amount of energy that we get from neighboring countries
variable. That is presented by the following table

Table 3. Available quantities of electrical energy in the Gaza Strip

Cause of the instabilit uantity fixed . . The amount of ener
of the quantity ’ Qor var)i/able SIRIEELIY LGl T available MW ”
Political variable 300 Israel 120
Political variable 272 Egypt 28
Political and economic variable 202 Gaza 70
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Therefore, the required finding solutions to the energy
shortage in the amount of 64.7% of the total energy
requirement of the Gaza Strip through the following
suggestions:

Find other solutions to
compensate 48% shortage of
energy needs through:

compensate 16.7% shortage of the
requirement through:

[ Find diesel fuel for Gaza plant to ] [

" Give privilege for other |

companies to generate

electricity depends on
traditional fuels

from the Israeli or from

Supplying diesel fuel
Egypt

Give privileges to
companies to generate
electricity depend on
clean energy or

L alternative )

Or through the
provision of Egyptian =
gas as a substitute for

diesel fuel

Get the power shortages
required from neighboring
countries as Egypt

- /

Fig. 1. Suggestions to solve the problem of power in the
Gaza Strip

To undertake practical steps for solving shortage of
electric power in the Gaza Strip as a case study by producing
energy from the sea of Gaza. should consider the following
things: the cost of production of the power plant and the
possibilities available material and human resources and
ability to implement the project and the recommendations of
the scientists that renewable energy is the energy of the
future and effective. Therefore we designed a system's
composite production of clean energy (Fig. 2), which
controlled movement of sea water for the production of
energy through the design and construction two pools in deep
sea from the beach, by building through a length of 1000 in
the sea,

6. The Energy Generated from Two Overtopping

As shown in Fig. 3, this project consists of two
overtopping; the first is at length of 350 m and at width of
100 m and at depth of 20 m. The aim is the transfer of water
through turbines to the other overtopping. The latter empties
the water in the effort to generate energy through the lens of
dynamic energy. This overtopping is larger than the first one,
at length of 500 m, width at 100 m and depth at 20 m. Note
that the depth does change in the first one but changes in the
second overtopping that the latter's depth reaches 10 m.
Another note is that there is a change in water depth outside
the overtopping starting from the 0 level at beach.

100)/

s

500 m 350m

Fig. 2. Two overtopping, the water level and the second for
water discharge

The reason for the two overtopping lies in the ability to
control the transfer of energy to the second overtopping, in
addition to measure the quantity of energy generated from
fixed water quantity in the overtopping. Moreover, the water
transfer from the first overtopping is at 15 m depth in an
attempt to enhance the option of filtering the solid materials,
including salt and ferrous sulfate for example. Also, the level
of height reaches 30 m including the 20 m using an opening
that depends on water level inside the overtopping.

e The quantity of energy measured in Joel generated
from emptying the second overtopping E;

PEOZZOTO

2\

Fig. 3. Generating electrical energy from the first basin

e  The energy generated from the water volume of the
waves that their level is above overtopping E,
measured in Joel

<B4y

IXIXTA

Fig. 4. Energy generated from the water volume of the waves

It is possible to obtain the maximum energy as follow:
Etnt.a] = Ei + EZ (1)

The energy generated is the sum of potential and kinetic
energy which depends on the height of the water level in the
overtopping (h)

E = mgh + 05mv* @

It is possible to ignore the kinetic energy in case is the
water level in the first overtopping is static

E” is the energy generated in kW
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E* = m"[g.h + 0.5V?]

®)
E*=f[p.2.h + 05pV?] @
E* = fF[P + 05p.V?] )
ff=A.V ©)

f" is the average change in water volume.

h The height level of energy column.

P Water pressure that depends on water level.

V2 The quarter of water speed.

p Water density .

A The area of cross section to the water pipe of turbine.

7. The Factors Affecting
Overtopping are as follow:

Electricity in Two

e The ability to empty overtopping 2 and the
empty level that affects E;

e The waves in relation to volume that depends
on the sea waves' level that also affects E,

Wave height is unstable and this affects the ability
generated from the turbine, So it must find a way to
discharge the second basin for continue the process of
generating electricity without standing, That Method of
discharge through the distillation of water basin to become
drinkable, So we solve the problem of shortage of drinking
water and a shortage of electrical power in the Gaza Strip.

In the following figure shows the case of a stagnation in
the station due to equal the level of the water in the basins,

Fig. 5. The Situation of a Stagnation in the Station

This situation caused reduce the generation of electricity
or stoppage, therefore a solution to this situation is the hybrid
the station

8. The Second Part of the Project: suggestion builds a
hyper station to produce power electricity from sea
water and desalination.

Analysis of this part is concerned with how to empty the
water included in the second overtopping, cost effective, as
follows:

The water emptied could be therefore used for
desalination water. The water included in the second
overtopping has a high heat feature enabling the evaporating
quantity to be at the maximum. As such, the solar energy
could be used as the difference in the temperatures as shown
in Table 2 is all through the year. Therefore, the change in
the heat feature is almost stable throughout the four seasons.
The Gaza Strip critically lacks appropriate sources to offer
fresh drinking water. In response, heat analysis is advocated
in this study which uses a concentrated sun light. The latter
enables evaporating the sea water in an effort to arrive at
fresh drinking water, as shown in Fig. 6.

Fig. 6. A hyper station to produce power electricity from sea
water and desalination.

This composite system works to reduce costs energy
through desalination process water of pool discharge, so that
whenever decreased the amount of water in the second pool
through: the desalination process, evaporation and low level
of pool by the tidal, that increase the amount of energy
generated from the power plant water.

for example a low level of the second overtopping using
tidal power, estimated at 0.3 m to 0.5 m depth, a possible
exclusion of 15000 m®.

There is the possibility to change the temperature of the
water depth in the overtopping to reach 90 C° [15]. Such
system enables the capacity to store the sun light while
noting that the color of the depth is dark to absorb the sun
energy, heating the salted water situated deeply. Another
note is that the deep water has a high pressure due to
increasing its temperature in comparison with the surface.
This pressure helps pump the water included in the second
overtopping in the designated pipes [16].

In accord to the international records, concerned with
high waves and mobilized by wind at speed ranging from 10
to 100 KW/m, the energy is generated upon the sea waves'
height, its length, duration and the speed frequency. The
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Mediterranean area and North African coast, for example,
show a record of generating energy that ranges between 10
and 20 KW/m, whilst noting that the climate enhances the
opportunity in these particular areas to generate energy from
sea wave's movement [17]. Moreover, waves that are far
away from the beach show an increase level of generated
energy. However, all these ideas remain under investigation,
including those commercial ones [18]. The cost of one (kw)
is a critical factor in this project which is estimated to be
between 400 and 600 US Dollars, excluding the maintenance
and operation costs for the first two years [19]. In this vein,
desalination adopted here helps reduce the costs to the half to
the extent that the costs calculated upon two years will be
much less than that generated in the central electricity power
station.

Nevertheless, waves naturally are varied in relation to
height marked by being chaotic. The key aspects necessary to
observe the height and strength of the waves represented in
the energy column (H) and time period (T) are as follow:

P is power per unit length of wave front (W/m)
F.C.T
P =
gm.a (7)

F p.a“ H.T (®)

F: force of water wave

P: density of the water (kg/m°)

C: gravity (m/s?)

a: amplitude of water wave (m)

T: Time period of wave (5)

H: high wave (m)

Overall, in case the sea waves are large in size the
generated energy for each meter is enhanced. Also, this
energy is determined by waves' strength, speed and the time
at which such waves occur.

The results of the energy generated by the turbine nearly
70 to 120 MW dependent on the production of drinking
water from the desalination process .Possible to build another
stations to increase production if that necessary .

9. Conclusion

1. The heat properties that characterize the
Mediterranean Sea in the Gaza Strip, we can exploit it to
generate renewable energy with high efficiency;

2. The water energy is an important source to generate
alternative energy, especially in Gaza Strip to compensate for
the shortage of electrical power;

3. It is feasible to reduce the high cost of construction of
a hydropower station through the desalination of sea water
output from the generation process through solar collectors;

4. It is also feasible to establish several water energy
stations in the Gaza Sea to increase production, electricity
generation and water desalination

5. The more water quantity output from desalination
increased the amount of energy produced and decreased cost
of kilowatt;

6. The station composite is an effective way to produce
cheap energy from sea water through the utilization of solar
energy for water desalination.
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