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Abstract: Renewable energy today presents as ot ohost profitable businesses in
the energy industries. Climate change, global vimgmpopulation growth and the
continuous demand on energy and electricity haseni@hewable Energy the most
appropriate and fitting to answer all these chamgesir environment.

This paper shows how all forms of renewable enargyprogressing in different parts
of the world. Wind energy application is supplyigipbally 62 GW of electricity in
2006. PV shipment is more than 1700 MW for 200@ispPortugal putting 62 MW,
Germany, Japan and USA are increasing their usa@®%. The hydrogen and fuel
cells market has doubled and there is great pregregfficiency and costs, while
hydro-electricity in developing countries is proggmg very well and the solar water
heater market has strengthened - increasing by 25%.

The paper will also demonstrate some applicatiansirad the world in the built
environment.

Introduction

If one looks at the present global electricity su@m it is very upsetting. Of the six
billion population, 1.8 billion have no electricityhe worst regions are Asia and
Africa where 50% of the inhabitants do not havelmble supply of electricity. Even
in the Middle East, where oil is cheaper than wéltB#o of the population have
interrupted supply of electricity.

The World Population is doubling itself every 5@x& the demand on energy
doubling itself every 30 years while the demancklaetricity is doubling itself every
10 years.

Table 1: Electricity Scenario in 2002 (IEA publicaton).



World Region Population in % not electrified
billion

OECD Countries 1.117 9

Tran. Economy Countries 0.353 2

Latin American Countries 0.416 5

African Countries 0.795 50

Middle East Countries 0.165 15

South Asian Countries 1.353 80

South East Asian Countries 1.835 20

Carbon dioxide emissions are increasing at a fa{@@®-30)% per year, mostly due to
industrialized nations, and China and India. ttlesar from the table below that the
gap between rich and poor countries is widenirgraast be addressed.

Table 2: Electricity Consumption per capita in somegpoor and rich countries in
kWh per year.

Somalia =300
Chad =350
Malawi =540
Jordan = 1500
Lebanon = 2150
India = 3000

China  =3500
UK = 10,000
Germany = 10,000
USA = 15,000
UAE = 18,000
Kuwait = 18,000

One of the main contributors to carbon dioxidéhiss ise of cars and aeroplanes.
Again the industrialized countries again have itw’$ share of the blame.

Table 3: Number of cars and oil consumption in someountries.



Cars & Environment

No. of Cars  Barrel of Qil /da Car/100 _OP
USA 170 M 27.106° 500

Germany 50 M 11.10°

UK 32M 7.10°

France 38 M 9.106

India 3\ 1.10°6

China 20 M 6.106

HYDRO POWER GENERATION

This area of renewable energy is progressing vety Wany countries have hydro-
electricity generation in mega watts sizes. Table 4

Table 4: Percentage of Hydro Power in different Gegraphical Regions

Region Installed Capacity Under Not Developed
(650,000 MW) Construction Potential
(135,000MW) (>1,500,000)

Europe 25 17 5

North America 24 1 6

South America 16 18 25
Africa 3 2 17
China 8 39 21

Rest of the Asia 24 23 26




In terms of Mini-hydro and Pico-hydro, the worldfigl of examples. It is estimated
the electrical power generated from small hyd® (ess than 1 MW) is as great as
that produced by the present large-scale hydro.

Table 4: Hydroelectricity in some European Countries and China

Hydroelectrity in some European
Countries and China

COUNTRY Hydroelectricity % Electricity
TWh in the Country
Austria 42.2 78
Belgium 1.7 2.1
Bulgaria & 9
Denmark 0 0.1
France 66.9 1313
Finland 12.6 18.9
Germany 23.6 4.8
Greece 4.1 9
Hungary 0.2 0.5
Ireland 1 5
ltaly 50.3 19.2
Norway 122.1 99.4
Poland 4 2.8
Portugal 11.6 30.9
Romania 19 81
Russia 158 20
Spain 31.4 16.1
Slovakia 5 17.5
Sweden 70.4 46.8
Switzerand 37.8 57.9
Turkey 42 39
Ukraine 16 10
UK 5 2
China 203 17.6

Figure 1: Example of Mini Hydro in Adelaide Australia
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MARINE POWER TECHNOLOGY

This area is progressing well, several examples baen installed in UK, Portugal,
Holland and Germany. It is expected by 2010 themaf Renewable Energy will be
cost effective.

Figure 2: IT Power installation in Scotland of 250kW

FUEL CELLS AND HYDROGEN

There are several advantages of Fuel Cells anddggdr: they are quiet and produce
energy more efficiently than the internal combus&mgine, the emission is benign,
they work like battery but without running dowmgdsacreate electricity for as long as
they receive hydrogen.
There are five types of cells in the market:

1- Solid oxide cells (SOFC)

2- Molten carbonate fuel cells (MCFC)

3- Alkaline fuel cells (AFC)

4- Phosphoric acid fuel cells (PAFC)
Direct methanol fuel cells (DMFC)
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Figure 3: Fuel Cell Operation Process
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Nowadays it is possible to see cars operatingiehdells in many parts of the world
on experimental bases. London, for example, hdsu$6s in operation.

Figure 4: A London Bus



BIOMASS TECHNOLOGY

The natural process of biomass is carbon dioxige &nd it is very cost effective if
energy crops trees or plants are grown.

Figure 5: Biomass Cycle

GEOTHERMAL

This area of renewable energy has lately seen semealevelopments in machinery
as well as cost reduction. Some countries suchSa#s, Bhilippines, Turkey, Hungary
and Iceland are well into the electricity produntend heat processes on a very large
scale. The electricity generation in Mega Wattams countries is as follow: USA ,
2544,

Philippines, 1931, Mexico, 953, Indonesia 797 yltZB0, Japan , 535, New Zealand
435, Turkey, 20.4

Figure 6: Geothermal baths in Japan



SOLAR THERMAL APPLICATION

One of the oldest applications of renewable energplar thermal. Almost every
country in the world uses the sun to obtain helaatTs for drying crops, cooking,
heating and hot water or electricity generatiopafshas more than 60 companies
producing evacuated tube collectors. In 2005 thegyced 1800 miles of tubes with
a sale revenue in excess of five billion US dollars

Figure 7: Apartment hot water collectors in China

As for power generation, this is the most costaife application in sunny regions.
The efficiency is 20-25% for sun to electricity.

Figure 8: 257 MW Solar Thermal Plant in Mohave Desg California

PHOTOVOLTAIC TECHNOLOGY

This application exceeded expectation. In 1954 tvadirst application of PV in
space by the Russian but not until 1961 to redizgoroper use of PV by Bells



Laboratory in USA. Now there are more than 30 camgsain India and 200 in China
producing PV cells.
The process can be summarized in figure 9.

Figure 9: PV Production Process ( Kyocera Process)

Company Confidential Property

The use of PV in the built environment increasexndy in all countries. With

various government incentives, Japan, Germany, Br8Athe UK installed more than
10,000 MW in their countries.

Figure 10: Japan Panahome City Seishin completed Ma2006



Power generation by PV is very common in Spainn@ery, USA, China and UK.
Several projects were running for the last 6 yga&pain. Figure 11 shows 5 MW in
Barcelona, Spain.

Figure 11: Barcelona Project for Electricity Generdion.

Figure 12: PV Production 2001-2005
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WIND ENERGY TECHNOLOGY

The growth of this industry is the best so far.c8id990, Wind Energy application
increased to reach now to 60,000 MW installed. Gewrleads the way, then USA,

then Denmark, Holland and Spain. Country like Edyp2010 will have in excess of
800 MW.

Table 5: 2006 Eouropean Wind Energy Installation

Country Start 2006 (MW)  Country Start 2006 (MW)
Germany 18,427 Greece 573
Spain 10,028 Ireland 525
Denmark 3,127 Sweden 492
Italy 1,717 Norway 281
UK 1,342 Belgium 118
Netherlands 1,219 Finland 83
Portugal 1,024 Ukraine 70
Austria 819 Poland 58
France 770 Luxembourg 35

Machine sizes also increased from the clas@®@lW to 5 MW. Wind farms as big
as 500 MW exists in Spain and USA. Off shore dgwelent also increased rapidly. It

is estimated by 2010 Wind capacity will reach 800 AW with more off shore wind
than on shore.

Figure 13: Egypt 146 MW Wind Farm
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CONCLUSION

It is well established that climate change and @letarming is happening. Everyone
has to try their best to cut their excessive usenefrgy. Motorcar industries have to
change their design and strategy to reduce thmagumption in their cars.
Renewable energy offers the best solution. Moreofisenewable will make a
difference. Education and more legislation are iregiuto curb bad practice in the
built industry and electrical manufacturing indystublic transport must be more
widely used and making air travel more efficiertte$e are few items which if we
adopt we can slow the global warming and give &ebéfe for our children and
grand children.
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