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Abstract— The distribution of renewable energy becomes increasingly important in the future, 
particularly in the areas where the electricity generation is more difficult or impossible. Also, the 
question of renewable energies is rising for environmental reasons, because the renewable energy 
use no emissions of pollutants such as carbon dioxide, nitrogen oxide and sulfur dioxide as in the 
case of conventional electricity generation in power plants. This article examines the different 
renewable energy types and their definitions. Stepping into renewable energy is explained and 
illustrated. Here, the advantages and disadvantages of types of energy are considered and 
compared in order to determine the use of profitability. In addition, the distribution of individual 
types of energy taken in general considered. 

Index Terms— Renewable energy, solar energy, wind energy, geothermal energy, bioenergy.  
 

 
I. INTRODUCTION 
The change to climate-friendly and affordable 
energy supply is only possible with renewable 
energy. Renewable or regenerative energies are 
usually fuels from sustainable sources, which 
are in contrast to fossil fuels such as petroleum 
and gas more or less unlimited. Since fossil 
fuels are expensive and cause harmful emis-
sions during combustion and eventually slowly 
but surely coming to end, the change to renew-
able energy is reasonable ]1[ . Furthermore, the 
current oil production rate can not be increased, 
according to calculations of many experts. 
Moreover, the climate change is becoming in-
creasingly apparent. For the reason of this fact, 
the man is forced, not only to save energy, but 
also to produce as possible environmental and 
climate friendly energy. Therefore, develop-
ment and expansion of renewable energies are 
promoted worldwide and supported [2]. Ac-
cording to statistics, fossil fuels in 2014 still 
constitute 86 percent of the global energy de-
mand. Renewable energy accounted only about 
9 percent. The remaining 5 percent were ob-
tained from nuclear power [1]. 
Due to the ever increasing number of people 
who are energized, the world energy demand is 
steadily increasing. Thus, the part of renewable 
energy needs to be greatly expanded, so that 
climate change is slowed.  

Here are many types of renewable energy: 
-  Hydropower 
- Geothermal 
- Wind energy 
- Bio energy 
- Ocean energy 
- Solar energy 
These renewable energy sources are not only 
climate friendly but also virtually unlimited. 
However, they not everywhere equally present 
due to the geological conditions and geograph-
ical constraints. The previously mentioned en-
ergy types are explained in the following sec-
tions in details [2]. 

 
II. WIND ENERGY 
The wind energy is harvested by wind turbines 
for the generation of electricity. Here is the 
kinetic energy of wind is converted into elec-
tricity. This energy source is not harmful to the 
environment and available on many surfaces. 
Thus this enough open space and wind speed 
are required. The wind turbines are becoming 
more efficient and the production of electricity 
rose by wind from zero in the early 1980s to 
more than 7.5 TWh per year in 1995 [3]. 
In 2014, the worldwide installed base supplied 
around 706 TWh of electricity; corresponding 
to about 3% of global electricity demand. At 
the end of 2015, the installed wind turbines 
worldwide have a total rated output of 432.4 
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GW, distributed as 175 GW in Asia, 147 GW in 
Europe and 101 GW in America. Wind energy 
covers about 3.7% of global electricity demand 
[7]. 

 
 
 
 
 
 
 
 
 
Figure 1: Growth in the wind power capacity [3] 
 
On good sites, the electricity generation costs 
of wind turbines are cheaper than the electricity 
generation costs of coal and nuclear power 
plants. The next figure shows the trend of elec-
tricity generation by means of wind turbine to 
attainment at the individual homes. 

Figure 2:  Electricity generation by means of wind 
turbine to individual homes [7] 
 
III. GEOTHERMAL ENERGY 
In general, the geothermal energy is the usable 
heat energy of the upper soil layers, which is 
used for heating. Geothermal energy is more 
than an alternative for homeowners because it 
ensures independence. Already from one kilo-
watt (kW) power can be generated four to five 
kW heating with geothermal energy. There is 
usually a geothermal heating from geothermal 
probes or surface collector and a heat pump, 
which pumps up the geothermal to what is nec-
essary for a particular purpose temperature 
level. The geothermal heating can be used for 
heating purposes (mainly shallow geothermal 

energy) or to generate electricity (mostly deep 
geothermal energy). 
In a geothermal probe, a deep drilling is carried 
out to a depth of 100 meters. The needed area 
is significantly lower than the ground collector. 
Installing a geothermal probe is however more 
expensive. The ground collector has the ad-
vantage that no deep drilling is necessary [5]. 
How does geothermal energy? 
In order to use geothermal energy for heating, 
the heat must first be obtained via a geothermal 
heat exchanger. Here geothermal probes have 
prevailed, which are embedded with a drill 50 
to 100 meters deep in the grounds. Also popu-
lar are flat collectors, which are placed hori-
zontally with a small excavator in depths from 
1.50 to 2 meters on the property. In both cases, 
circulating in a geothermal heat exchanger wa-
ter-glycol mixture, called brine. The brine de-
tracts the geothermal energy from the ground 
and delivers it to the heat pump. In this way, 
the ground temperature drops during the heat-
ing season from October to April to a few de-
grees. In summer, the ground temperatures rise 
due to sunlight and groundwater flow again [2, 
4].  

 
a) Surface collector geothermal probe 

 
 b) Deep geothermal energy  

Figure 3:Types of geothermal energy system [6] 
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IV. HYDROPOWER ENERGY 
The electricity can be generated by the energy 
of hydropower in falling water. Also, this ener-
gy resource is environmentally friendly. The 
water is the waste of this process. The most 
important advantage of this technology is the 
low cost of electricity generation. Moreover, 
the production of electricity will be uninter-
rupted rather to the solar or wind power plants, 
if the water is available enough in the reservoir 
[3, 9]. 
There are two types of hydroelectric power 
plants with: 
- Micro hydropower plants (MHP)  
   with capacities below 100 kW 
- Small hydropower plants (SHP)  
   with a capacity between 101 kW and 1 MW 
The following diagram shows the operation of 
a hydropower plant. 

 
Figure 4: Function of the hydropower plant [9] 

 
V. OCEAN ENERGY 
Ocean energy is a renewable energy source for 
the electricity production by tidal currents, 
waves or differences in salinity. The sea is sub-
ject to the influence of wind, tide and ocean 
currents, thereby contributing example wave 
energy, wave power plant and Osmose power 
plant. 
The wave energy is the power of waves, to do 
work that is utilized in wave power plants. The 
assessment of this wave energy for certain re-
gions of the sea can be determined by a wave 
theory with mathematical formulas. The seas 
inexhaustible energy occurs due to massive 
volume of water movement by wind. From 

these natural movements we can generate elec-
tricity, as is illustrated in Figure 5. 

 
Figure 5: Generating electricity by waves [10] 
 
Estimates can be obtained from 15 to 30 kilo-
watts of energy from waves at each meter 
coast. Scientists estimate that half of the global 
demand for electricity could be generated on 
the coasts of the world. The figure 5 shows a 
wave power plant. In closed cavity, which is far 
below the normal sea surface reaches down, 
rises and falls, the water in the rhythm of the 
waves. Over the water caused enormous air 
currents are passed through the invented by 
Alan Wells turbine and drive these. A flanged 
generator produces electricity. 
Water rises in the cavity: the air is displaced 
and pressed at high speed through the turbine. 
This rotates and drives the generator. The air 
escapes through slots behind the generator. The 
largest waves can not expand into the sensitive 
mechanics of the turbines, because the concrete 
tube is long enough. 
Water falls in the cavity: a vacuum is created 
which draws air in the reverse direction 
through the turbine pipe. The turbine rotates in 
the same direction as before the front turbine 
wheel. 
 
VI. BIOENERGY 
Bioenergy is the term used for the production 
of energy from biomass. These energy sources 
are ecologically beneficial and produce in their 
use significantly less CO2 than, the resources 
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of oil, gas and coal. Biomass includes numer-
ous raw materials such as wood, corn, sugar 
beets, canola, organic waste and algae. These 
raw materials can according to their use are re-
grown and are therefore considered infinitely 
available. According to [3], energy from bio-
mass is about 14% of global energy consump-
tion. Its production of wood and wood waste 
(64%), followed by solid waste (24%), agricul-
tural waste (5%) and landfill gas (5%).  
There are three ways to use this bioenergy: 
- Combustion to generate heat and electricity 
- Changes of gases such as methane, hydrogen 
   and carbon monoxide to fuels 
- Changes biofuels forms of alcohol:  
   ethanol and methanol to liquid fuels 

 
Figure 6: Producing of energy from biomass [10] 
 

VII. SOLAR ENERGY 
It is a renewable energy due to the solar radia-
tion, which is referred to as sun energy. It can 
be used in producing of electricity, heat or 
chemical energy. According to [3] the received 
solar energy through the earth's surface in less 
than a week is more than the world total re-
serves of fossil fuels. At present, solar energy 
covers only 0.05% of total global energy de-
mand and photovoltaic (PV) energy generated 
less than 1% of total power due to the expen-
sive cost of that energy source.  
The main component of a solar system is the 
solar collector, which is a special type of heat 
exchanger and which converts solar radiation 
energy in the internal energy of the transport 
medium [3]. In general, the solar energy can be 
used in two different ways, producing of hot 
water (solar thermal application) and or pro-

ducing of electricity (photovoltaic application). 
The water heating is the most popular applica-
tion of solar energy in the Gaza Strip, so the 
solar water heater. About 70% of the residential 
buildings in the Gaza Strip are equipped with 
such a solar water heating systems. The next 
figure shows a typical system of this type (ac-
cording to: Palestinian Energy Authority, 
2010). 

 
Figure 7: Solar water heater systems in Gaza 

 
Gaza strip has a relatively high exposure to 
sunlight. It has about 2861 hours of sunshine 
throughout the year with an average solar ra-
diation of 5.33 kWh / m² (according to: Pales-
tinian Energy Authority, 2010). This refers to 
its location near the hot and dry region of the 
world. Therefore, the use of solar energy is 
optimal to generate electricity. Figure 8 shows 
the principle of the solar cell application. 

 
Figure 8: principle of the solar cell application. 

 
VIII. SITUATION IN GAZA 
Gaza Strip is suffering due to several reasons 
of lack of power supply for years. It has a very 
adverse on daily life of Palestinians in all 
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fields, which forces people to take care of other 
helpful power generation. Electric generators 
and rechargeable batteries are used as backup 
solution. Therefore, the use of renewable ener-
gy sources, in particular solar and wind energy 
is the solution to eliminate or minimize the 
power interruption. Gaza Strip is completely 
annual sunny and very suitable for the use of 
solar energy. The following section discusses 
the situation in the Gaza Strip with respect to 
the factors that it makes a role in the use of 
solar energy. The climate database is built us-
ing Meteonorm software. Figure 9 shows the 
daily maximum and minimum temperatures of 
ambient temperatures. As shown in the Figure 
9, in July and August  the maximum ambient 
temperature reaches the peak value over of 32 
ºC while the minimum temperature around 24 
ᵒC for the same months where in the winter 
months (January and February) the minimum 
temperature may reduces to under 10 ᵒC. 
As there is no climatic data file for Gaza, it is 
possible to rely on Isdud climatic data file due 
to the similarity between these two cities. Isdud 
is close to Gaza.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9: Daily maximum and minimum tempera-
tures.( built using Meteonorm software) 

 
As shown in Figure 10, the sunshine duration 
reaches the peak values in May, June and July 
months. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 10: Sunshine duration. ( Built using Mete-
onorm software) 

Figure 11 shows that the Gaza is a sun-enriched 
region with average irradiance of over than 200 
kWh/m² per month in the summer months.  
 
 
 
 
 
 
 
 
 
 
 
Figure 11: Monthly average diffuse and global radia-

tions .( built using Meteonorm software) 
 
IX. CONCLUSION 
Gaza Strip is very suitable to the climate on the 
application and use of solar energy. The  
population is it not very interesting due to the 
environmentally friendly energy source. Ac-
cording of request: if the power supply in the 
Gaza Strip is stabilize the number of installa-
tion of solar energy systems decreases. 
According to the residents in Gaza is be oper-
ated solar companies: currently have 10% of 
the population installed solar energy systems. 
Here, the power is usually 3 kW and cost be-
tween 2000 - 3000 $. The number of installa-
tion of solar power systems is increasing every 
day to rise. This concerns are not only private 
household but also schools, other public institu-
tions. This means that the application of solar 
energy in the Gaza Strip ascending increases in 
the next 10 years. Funding of these projects 
will make easy by any loans by the banks. 
 



IEC6-2016/ Hashem Badra, Mohamed H. Elnaggar and Ezzaldeen H. Edwan 

6th International Engineering Conference on Energy-Efficient Buildings | Islamic University of Gaza 88   

REFERENCES 
[1] http://www.verivox.de/themen/erneuerbare

-energien/ (20.06.2016) 
[2] http://www.planet-

wissen.de/technik/energie/erneuerbare_ene
rgien/index.html  (20.06.2016) 

[3] Hazem R. Dabboor 
Studying the Principles of Window Design 
for Energy-Efficient Buildings 
in the Gaza Strip 
November 2011, Master degree in Archi-
tecture – Islamic University of Gaza 

[4] http://rastlos.net/haus/erdwaerme/erdwaer
me-ein-natuerliches-heizsystem/ 
(22.06.2016)  

[5] http://www.immonet.de/service/erdwaerme
.html (22.06.2016) 

[6] http://www.waermepumpe.de/waermepum
pe/funktionsweise/ (22.06.2016) 

[7] http://images.google.de/imgres?imgurl=htt
p%3A%2F%2Fcdn.instructables.com%2F
F7T%2FGIMN%2FI5MD16N0%2FF7TG
IMNI5MD16N0.MEDIUM.jpg&imgrefurl
=http%3A%2F%2Fwww.instructables.com
%2Ffile%2FF7TGIMNI5MD16N0%2F&h
=410&w=620&tbnid=04P6Wf2CuAttUM
%3A&docid=BHjTmaaIkFngMM&itg=1
&ei=Vmx6V7uFC8yxsAH-
po-
OIDg&tbm=isch&iact=rc&uact=3&dur=1
351&page=1&start=0&ndsp=15&ved=0ah
UKEwi7iNi8_NnNAhXMGCwKHX7TA
OEQMwge-
KAAwAA&bih=689&biw=1280 
(22.06.2016) 

[8] http://www.steckdose.de/strom/wasserkraft
/ (22.06.2016) 

[9] http://rastlos.net/haus/erdwaerme/erdwaer
me-ein-natuerliches-heizsystem 
(20.06.2016) 

[10] http://biokraftstoffe.fnr.de/service/presse/n
ews-und-presse/aktuelle-     na-
chricht/?tx_ttnews%5Btt_news%5D=1005
&cHash=3aeab2c54897662566861056935
96834 

Hashem Badra is an assistant Professor of engi-
neering at Palestine Technical College. He received 
Diplom-Ingenieur ≡ the B.Sc, and the M.Sc. degree 
in Mechanical Engineering from Duisburg- Essen 
University, Germany and the PhD degree in Me-
chanical engineering in 2012 from the Technical 
University of Chemnitz, Germany. 
He has an experience in the academic field lecturing 

for mechanical and industrial engineering courses 
and in research through participating in different 
German research projects. His main research inter-
ests are production, manufacturing, and manufactur-
ing simulation. He authored and coauthored more 
than 12 scientific papers international conferences. 
Email: mhalnahhal@yahoo.com 
 
Mohamed H. Elnaggar is an assistant Professor of 
engineering at Palestine Technical College. His re-
search interests include thermo-fluid, solar cooling, 
thermal management, fluid mechanics, heat transfer, 
and heat pipes. He received the B.Sc. degree in me-
chanical engineering from Istanbul Technical Uni-
versity, Istanbul, Turkey, the M.Sc. degree from 
Marmara University, Istanbul, and the Ph.D. degree 
from the Universiti Sains Malaysia, Malaysia. He 
has published papers in reputed international jour-
nals. Email: mohdhn@yahoo.com 
 
Ezzaldeen H. Edwan is an assistant professor at 
Palestine Technical College. He received the B.Sc. 
degree in electrical engineering from Birzeit Univer-
sity, Palestine in 1997 and the M.Sc. degree in elec-
trical engineering from Oklahoma State University, 
OK, USA in 2003 and the doctoral degree in electri-
cal engineering in 2013 from the University of Sieg-
en, Germany. Email: eedwan@hotmail.com 


