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RENEWABLE ENERGY
 TECHNOLOGY LECTURE-01
 By Aitazaz Ahsan 10-ME-04
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[1] Renewable energy is generally defined as energy that comes from resources which are
 continually replenished on a human timescale such as sunlight, wind, rain, tides, waves and
 geothermal heat.
 • Two Types of Energy
 • A)Green OR Renewable Energy
 • B)Conventional Energy
 • Following Are the main sources of
 Renewable Energy As Shown----->
 1/25/2014Aitazaz Ahsan 10-ME-04 2
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• Energy that has been used from ancient times is known as conventional energy. Coal, natural
 gas, oil, and firewood are examples of conventional energy source.
 • Following Are the main sources of conventional Energy
 1/25/2014Aitazaz Ahsan 10-ME-04 3
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• If we use to compare developed (European, USA) and developing countries like Pakistan we
 can see a lag of 20 years in adaptation of new technologies among them.
 • In Pakistan Energy crisis don’t exist but we are actually not sincere with the use of energy
 and saving of energy.
 • Energy is actually the main problem of modern age.
 • When we talk about sun rays, they are as enough to give energy consumed in a year with in
 one day. Sun rays has a very huge amount of energy but actually they are diffused. They are
 not concentrated so we have to concentrate them for proper use.
 • Improving Transportation System and use of LED’s can improve energy efficiency . We use
 to transport a 600KG massive car just for transporting a mass of 70KG.
 1/25/2014Aitazaz Ahsan 10-ME-04 4
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Energy Cycle:It actually explains how energy converted from raw material to the final form. We can see that
 there will be losses during transportation and distribution as well as during transformation. But if
 we focus our self on Energy service i.e. how to utilize energy properly so that it can be proved
 effective. It will be the most important factor of this cycle.
 1/25/2014Aitazaz Ahsan 10-ME-04 5
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• Energy Curve is important aspect as shown below
 • If we want to follow blue line then we have to makes changes in our energy utilization system
 which are as follows
 • We have to conserve energy as per capita energy consumption is increasing in coming years
 also we have to use wind turbines, solar and other minor projects having minimum utilization
 cost instead of coal plants with max maintenance as well as capital cost because major
 projects can be failed at any time during their life. Energy utilization needs radical changes
 now a days.
 1/25/2014Aitazaz Ahsan 10-ME-04 6
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Green House Effect & Global Warming• The average temperature of the earth's surface has risen by 0.6oC in the past century.
 • Most of the warming over the last 50 years caused by human activities.
 • It is expected to increase by another 1.4 to 5.8oC by the year 2100.
 • Human activities have altered the chemical composition of the atmosphere through the buildup of greenhouse gases.
 • Which is a rapid and spontaneous change.
 Greenhouse Gases
 • These heat-trapping gases are carbon dioxide, methane, and nitrous oxide.
 • Since the beginning of the industrial revolution, atmospheric concentrations of
 • Carbon dioxide have increased nearly 30%,
 • Methane have more than doubled,
 • Nitrous oxide have risen by about 15%.
 • These increases enhanced the heat-trapping capability of the earth’s atmosphere
 1/25/2014Aitazaz Ahsan 10-ME-04 7
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• Global Warming:
 • Global warming potential (GWP) is a measure of how much a given mass of greenhouse
 gas is estimated to contribute to global warming
 • The GWP depends on the following factors:
 the absorption of infrared radiation by a given species .
 the spectral location of its absorbing wavelengths.
 the atmospheric lifetime of the species.
 1/25/2014Aitazaz Ahsan 10-ME-04 8
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Global Dimming:Global Dimming, describes the gradual reduction in the total solar irradiance at the
 Earth's surface. Global dimming creates a cooling effect.The effect varies by location but worldwide it is of the order of a 5% reduction over the
 three decades 1960-1990.
 • Acid Rain:
 "Acid rain" is a broad term. A more precise term is acid deposition .Acid deposition may
 be wet and dry. Wet deposition refers to acidic rain, fog, and snow.
 Effects of acid rain depend on.
 How acidic the water is, The chemistry of the soils involved and the Types of living things
 that depend on the water.
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• We have to do benchmarking for selecting the best solutions for our energy
 problems
 • We have three main types of solutions like
 • i) No Cost solution (e.g. if the shaft of a wind mill act as a rotor of room fan)
 • ii) Low Cost Solutions (e.g. mini projects of wind turbines etc.)
 • iii)High Cost solutions (e.g. Nuclear Power Plants)
 1/25/2014Aitazaz Ahsan 10-ME-04 12
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Pakistan And Renewable Energy
 • [2] Government of Pakistan established Pakistan Council of Appropriate Technology (PCAT)
 in 1975, National institute of Silicon Technology (NIST) in 1981 and Alternate Energy
 Development Board (AEDB) in 2003. In May 2001 NIST and PCAT merged to become
 Pakistan Council of Renewable Energy Technologies (PCRET) thus having two main
 departments, AEDB and PCRET, in government sector for execution and implementation of
 renewable energy projects. Due to lack of precise promotion instruments for renewable
 energy technologies, the output of all solar and wind energy systems plus mini/micro
 hydropower plants together amounted to less than 3 MW at the end of 1990s. In 1992,
 Pakistan National conservation Strategy (PNCS) was announced to introduce biogas, wind
 power and mini hydropower facilities. In October 1997, National Environment Action Plan-
 Support Programs (NEAP-SP) was signed between Government of Pakistan (GOP) and
 UNDP. The NEAP-SP includes six different subprograms, one of which concerns the field of
 energy conservation and renewable energy sources, and concrete projects are to be
 implemented over the next 5 years. In 2005, AEDB was having a mandate of generating 10%
 of the total installed capacity in the country from renewable energy sources by 2015.1/25/2014Aitazaz Ahsan 10-ME-04 13

Page 14
                        

But in spite of all these facts, an appreciable amount of development could not be seen in the
 country resulting in ever worse energy crisis in the country in the current year. In the following
 sections, a picture about conventional and renewable energy utilization/generation is given along
 with renewable energy projects being executed in the country. At the end, some suggestions are
 proposed for effective dissemination of RET in the country.
 1/25/2014Aitazaz Ahsan 10-ME-04 14
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• In Pakistan, potential for almost all types of renewable energies exists in the country. These
 types include solar (PV and thermal),wind, biogas, micro hydel/canal fall, biodiesel
 production, biomass/waste to energy production, geothermal, tidal/ocean energies, etc.
 Among these, biodiesel and biomass/waste to energy production is under development or
 project implementation stage whereas geothermal and tidal/ocean energies utilization are in
 feasibility study process.
 1/25/2014Aitazaz Ahsan 10-ME-04 15
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1-SOLAR ENERGY• On average solar global insolation 5–7 kWh/m2/day exists in the country over more than 95%
 of its area with persistence factor of over 85%. The South Western province of Baluchistanand North Eastern part of Sindh offer excellent conditions for harnessing solar energy wheresun shines between 7 and 8 h daily or approximately more than 2300–2700 h per annum.Despite the favorable conditions, the use of solar energy for generating electricity or heatingis still in its beginnings. Mostly photovoltaic systems of generation capacity 100–500 W/unithave been used for producing electricity in a few rural areas. More than 20 manufacturers,suppliers, etc. in private sector are active in solar energy business in the country. In privatesector, the PV installations in the country are approximately in the range of 500 kW. In futurePV stand alone micro projects are being planned in the country instead of initiating anymega/macro PV project on commercial scale to overcome the energy crisis of the countrythrough available solar resource. In solar thermal side, solar cookers (box and concentratedtype), solar dryers/desalination units, solar water heaters etc. have been designed, developedand are in limited use but their contribution in energy provision is negligibly small. So thetotal installation appears to be much less than 1000 kW in PV and 10,000 solar thermal units(all kind) in the country.
 1/25/2014Aitazaz Ahsan 10-ME-04 16
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2-Wind energy
 • Wind speed 5–7 m/s persists in coastal regions of Sindh and Baluchistan provinces and in a
 number of North West frontier valleys. According to a survey, Pakistan possesses more than
 20,000 MW of economically viable wind power potential. But by the end of year 2003, not a
 single wind energy conversion system with a generating capacity above 500 W had been
 installed in the country. There were only a small number of micro-plants (300–500 W) for
 generating electricity and more than 100 wind power installations in use for pumping water in
 the coastal regions of Baluchistan and Sindh provinces. The present working status of these
 wind power installations is also questionable. During the last 3 years, PCRET installed 130
 units of total generating capacity of 143 kW with wind turbines of 0.5–10 kW capacity/unit
 while electrifying 1430 houses.
 1/25/2014Aitazaz Ahsan 10-ME-04 17
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3-Microhydel
 • More than 1200 MW micro/mini hydropower potential is estimated to be available in the countrywhile including power generation at northern mountainous region and southern plane regionincluding energy generation through canal fall also. Out of this potential, less than 5% is beingdeveloped. For microhydel power plants with capacities 100 and 500 kW each, an estimatedpotential of 300 MW and more than 400 MW, respectively exists in Northern Area only. As oftoday, less than 50 MW of that potential had been tapped by a total of more than 300 projects co-financed by Aga Khan Rural Support Program (AKRSP), PCRET/MoST European Union (EU),AEDB and private developers.
 • Projects of 187 MW are also under feasibility study and these include:
 • Jagran-I hydropower project of 30.4 MW at Azad Jammu and Kashmir.
 • Naltar Gah Ph-V hydropower project, 17.34 MW at Northern Area.
 • Kargah Ph-VI hydropower project, 4 MW, Northern Area.
 • Kachura Ph-III hydropower project, 3 MW, Northern Area.
 • Chilas Ph-II hydropower project, 2 MW, Northern Area.
 • Kundal Shahi Hydropower project, 2 MW, Azad Jammu and Kashmir
 1/25/2014Aitazaz Ahsan 10-ME-04 18
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4-Biogas
 • Total biogas generation potential of 14.25 million m^3/day is available in the country
 .Pakistan Council of Renewable Energy Technologies is designing, developing and
 disseminating biogas plants in the country. During the last 3 years, more than 1600 plants
 mostly of 5 m^3/day capacity have been installed by PCRET. NGO’s and private sector
 companies have done approximately the same no. of installations. This means that total of
 0.016 million m^3/day biogas capacity was tapped during last 3 years with annual
 exploitation factor of 0.374*10^-3. The working status of biogas plants installed before last 3
 years is uncertain as back up service for repair and maintenance lacks. Biogas plants are
 gaining high popularity among farmers of Punjab province especially in Bahawalpur area.
 Another biogas power generating plant with a capacity of 8.25 MW is under construction in
 Shakarganj Mill with the technical assistance of AEDB
 1/25/2014Aitazaz Ahsan 10-ME-04 19
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5-Geothermal energy
 • Although there are numerous hot springs with temperature ranging from 30 to 1708C in various parts of Pakistan for example in the vicinity of Karachi and in the Pakistani part of the Himalayas but there has been no attempt to make use of geothermal energy in Pakistan yet.
 • Renewable energy institutions/departments are as follows
 • PCRET
 • AEDB
 • NESCOM and SEC
 • Private sector companies
 1/25/2014Aitazaz Ahsan 10-ME-04 20
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ConclusionPakistan must concentrate on generation of an appreciable amount of energy through renewables
 in which a huge resource potential exists in the country. Unfortunately so far total RE
 contribution in the energy mix scenario of the country is less than 1%. If RE technology would
 have developed and RE products had been made cost effective through financial leasing or
 subsidy, it would have contributed energy generation share up to 30% relative to total energy
 demand by year 2008. The organizational structure, RET, HRD, government planning, RET
 project execution and financing, private partnership program, use of technology, incentives to
 local and foreign investors/stakeholders and coordination with international agencies for joint
 projects, etc. need to be improved. This will not only save foreign exchange, more than 60% of
 which is being utilized for import of energy, but will also bring economic stability and prosperity
 in the country. If Pakistan re-structures its energy policies on the suggestions given in this paper,
 a green revolution can be foreseen in the country within next one or two decades while building
 up self-reliance and self-sufficiency in energy production through renewables and it is expected
 that Pakistan may become a role model for third world and the least developed countries to
 follow.1/25/2014Aitazaz Ahsan 10-ME-04 21
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