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Abstract 

The destruction of fossil fuels, variability of sustainable development energy resources and 

energy security and ecological problems due to consumption of fossil fuels in one hand, and 

restoration of new energy resources like the sun, wind, biomass, etc. on the other hand, has 

caused people to pay closer attention to the development and increase in the use of renewable 

energies and the increase of share of these resources in the global basket. Hence, this research 

studies and assesses the status of biomass energy in Iran. For this purpose, studies have been 

conducted on the capacity of the power plants established, those in the process of 

establishment, or those planned to be established and other pertinent projects.  

 

 

1- Introduction 

The destruction of fossil fuels, variability of sustainable development energy resources and 

energy security, ecological problems due to consumption of fossil fuels in one hand, and 

restoration of new energy resources like the sun, wind, biomass, etc. on the other hand, has 

caused people to pay closer attention to the development and increase in the use of renewable 

energies and the increase of share of these resources in the global basket. The significant 

increase in activities and budget expenditure by the governments for research and study has 

finally led to total cost of renewable energies to decrease and made them more capable of 

competing with current traditional systems. This has been carried out in wind energy affairs 

and some applications of biomass energy and we are witnessing rapid decrease in the prices 

of other renewable energies. According to available data, in 2005, 13.3 percent of the world's 

initial energies were supplied from different types of renewable energies the share of which 

were as follows [1, 2]: 

Biomass energy 79.7% 

Water energy 16.5% 

Geothermal energy 3.1% 
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Sun energy 0.29% 

Wind energy 0.48% 

Also, in the same year, renewable energies were the second source of electricity of the world. 

Their share in this regard was 17.9%, 16.1% of which was the electricity produced by water, 

1% was produced by biomass, and the remaining 0.8% was produced by other renewable 

energies of the world. The amount of electricity produced by renewable energies, except 

electricity produced by water, was more than625 Tetra Watt/hour (billion kilowatts electricity 

in an hour). In 2005, the total amount of installed capacity of different types of biomass in the 

world was more than 44,000 Mega Watts and the electricity produced by these sources 

amounted to more than 250 Tetra Watt per hour. It should be mentioned that a major part of 

biomass energy share in the supply of initial energy of the world is allocated to thermal 

applications and direct combustion, especially in the developing countries [4]. 

2- Biomass Energy  

As a simple example, we can say that biomass involves all available materials in nature that 

were alive until recently and it is produced from living creatures of the past, or wastes, 

refuses or excrements of such creatures. Biofuels are compared with fossil fuels. We know 

that the source of fossil fuels is the same as biofuels but their difference is that fossil fuels are 

made of biofuel resources of the creatures living in distant past (tens of million years ago) 

and are produced in pressure and under specific temperature. 

Biofuel, in its scientific sense, is an energy-related term which is used to describe a series of 

products that are produced in photo synthesis process. Each year, energy much more than 

what is consumed worldwide, is produced through photo synthesis process and stored in the 

leaves of tress. The European Union, as per announcement EC2001771 and in order to 

develop the use of biofuels for electricity production in the European markets, has defined it 

as follows [5]:  

Biofuels include any ecologically decomposable part of products, agricultural wastes and 

refuses (including any material produced from vegetables and animals), other related 

industries, sewage, and urban and industrial wastes. 

3- Biomass Sources  

There are many classifications for biofuels resources. A simple classification for studying the 

potential of biomass is as follows: 

3-1 Urban Solid Wastes 

These include any solid waste that is produced by trade, administrative, domestic, and other 

industrial centers. These waste materials are good sources for energy production [5]. 

The process of change and production of materials and energy from waste materials has been 

developed in the world and many projects have been carried out for production of energy 

(electricity-heat) out of waste material worldwide. Taking this point into account, waste 
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materials can play a critical role in supply of energy, protection of environment, and 

prevention of poisonous gases and pollutants dissemination. 

3-2 Agricultural Wastes  

Wood or wooden fuels is a term used to refer to fuels obtained from different jungle-related 

fuels, wastes produced from exploitation of jungle resources, wastes produced from wood 

processing industries, wood, paper, and the processing installations adjacent to wood lands 

that may be used as raw material for establishment of powerhouses in order to supply their 

energy or the energy of other industries. Agricultural wastes are also full of energy and have 

no nutritional value for human being. Each year, a great amount of agricultural wastes such 

as hay and stubble of cereals, weeds and leaves of the plants and garden products are 

produced in different stages of agricultural works which can be used in the process of energy 

production [5]. 

3-3 Animal Increments 

Animals and birds increments are full of organic substances and may be used as good raw 

materials in biomass powerhouses [5]. 

3-4 Food and Agricultural Wastes 

In the process of production and change at food and agricultural industries, a great amount of 

solid and liquid organic waste materials are produced that can be used as good raw materials 

in biomass power houses. The energy obtained from these waste materials may be used in the 

same industries or other ones. The use of these waste materials can be considered in order to 

create sustainable development in agricultural industry [5]. 

3-5 City Sewages  

Million tons of sludge is produced in the process of sewage refinery at refineries located in 

cities and different industries each year and they are good potentials for energy production. 

Disposition and burying this sludge is one of the fundamental problems of these refineries 

and a high amount of money is spent in this regard. We can, by using proper technologies, 

solve the problem of organic wastes and produce clean energy [5]. 

3-6 Production with High Content of Energy  

Currently, due to the fact that it is more economical to produce energy and also electricity 

from the trees in Europe and North America, farmers allocate some of their agricultural lands 

for plantation of fast growing and trees with high content of energy. 

Energy-producing products include fast growing trees like eucalyptus, energy-producing 

agricultural products (plants) (like sorghum and sugar cane), oily plants with high content of 

soya and oily turnip and palm tree. These products can be used as safe fuels in biomass power 

plants. These products can provide us with easy- to- supply and sustainable energy and the 

security of energy supply and create income for farmers. The allocation of empty capacities 

and barren agricultural lands may also be used for this purpose [5]. 
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4- Technologies Used for Energy Production (Electricity/Heat) from Urban Waste 

Materials 

At present time, there are different technologies and methods for management of waste 

materials and energy production. In some of these technologies, energy production has 

priority and in some others, destroying the waste materials. In general, the following 

technologies are currently used worldwide individually or in combination with other 

technologies [1, 2]: 

 Burning waste material including mass burning, modular, and PDF 

 Burying locations of waste materials 

 Mechanical methods of MBT 

 Gasification 

 Digestion of anaerobic 

 Plasma 

 

5- Research Projects Undertaken in Iran 

 

5-1: A Study for Establishment of a Biogas Unit in Capacity of 460 KW in Saveh City 

The goals of this project are [3, 5]: 

A: Establishment of the first biogas power house(biogas reactor) for energy production from 

solid and liquid organic wastes including domestic wastes and urban sewage, slaughter house 

waste water for establishment of electricity power house in capacity of 46 KW. 

B: Environment protection 

C: Display performance and prepare documentations required to motivate private and public 

sector to invest in this regard; attaining managerial experience to manage process of 

designing and construction of bio-gas power plant.  

D: The execution of this pilot project allows a feasibility study to be conducted for the 

purpose of developing such systems in various part s of the country  

E: Fertilizer and water are the side products of this project and play significant roles in 

development of green space and agriculture.  

This project will soon be ready for exploitation. 
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Figure 1 View of Saveh site 

5-2 Assessment of the Potential of Biomass Sources in Mashhad and Shiraz 

The project was executed in several stages listed below [3, 5]:  

A: Preliminary Studies  

Preliminary studies included presentation of bases of garbage engineering design, biogas 

transfer and collection terminals, and technologies generating energy from biogas emitting 

from garbage area. 

B: Feasibility Study 

The feasibility study stage, included assessment of the existing potential for producing biogas 

from Mashhad City’s urban garbage, making gas production models in garbage burial, 

prediction of the future trend of gas production, assessment of the electric power installable 

in Mashhad Garbage Burial, technical assessment of the equipment used to produce power 

from the gas emitting from garbage burial, introduction of the most proper commercial 

generating engines installable over urban garbage burial.  

C: Economic Studies 

At this stage, based on the findings achieved at the feasibility study stage, the economic 

aspects of using biogas collection networks for the purpose of power generation were studied.  

D: Conceptual Design  

At the stage of designing gas transfer lines linking 10 devices to the power plant, Voltage 

amplification station, central torch for burning redundant gases, general process of gas 

refinement, building where generator is located and where installation damages  are dealt 

with, electric protection terminal, and power plant-network link were designed.  

Now, the executive operation of the project is in process and the project will be ready for 

exploitation by 2015. 

5-3 Assessment of Potential and Feasibility Study of Urban Solid Wastes and 

Establishment of 10 Power Plant Operating on Waste-Based Fuels  

The project which is being executed across the country, seeks the following goals [5]:  
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A: Assessment of the potential of urban solid waste sources in different cities (cities with 

population of more than 250000) 

B: Primary feasibility study of 20 sites, prioritizing and selection of 10 superior sites, 

selection and design of two power plants with two different technologies to set up 10-

megawatt power plant in two cities.  

C: Study various energy production technologies and selection of the most proper 

technologies that suites native conditions and factors best.  

D: Carrying out economic and environmental studies to establish two power plants  

5-4 Establishment and Running of Electricity Production Power House from the Gas 

Produced at Burying Places in Mashhad City in Capacity of 600 KW 

5-5 Establishment and Running of Electricity Production Power House from the Gas 

Produced at Burying Places in Shiraz City in Capacity of 1000 KW 

5-6 Establishment and Running of Tehran Sewage Refinery in Capacity of 4800 KW 

5-7 Execution of Two 6-Megawatt Power Plants Operating on Waste-Based Fuels in 

Mazandaran Province  

This project now is in process. 

 5-8 Execution of Waste Water Treatment Center in the North of Isfahan with the 

Capacity of 1 megawatt 

This project now is in process.  

5-9 Execution of a 3-Megawatt Power Plant Operating on Waste-Based Fuel in Tehran 

This project now is in process.  

5-10 Execution of a 2-Megawatt Digestive Power Plant in Tehran 

This project now is in process.  

6- Results and Discussion 

With regard to the above statements, it can be deducted that, biomass sources are accessible 

as scattered or focused sources and they include various sources. Moreover, there are various 

technologies that cause creation of water, soil and air pollutants and scatters significant 

amount of hothouse gases. Moreover, the energy produced in this way is much more pure 

than fossil energies hence during the recent years, a double attention has been paid across the 

world, especially in the developed countries, to these sources of energy and to increasing the 

share of these sources in energy production. Other privileges in this regard include creation of 

generating job opportunities, improving rural economy, improving environmental conditions 

and beauty, providing the possibility of delivering energy at the consumption point (DG-
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Scattered Production), existence of proper potential in the country, occurrence of 

environmental crises in various parts of the country. Presently these organizations have 

multiple projects in the process of execution and it is hoped that this energy can find its place 

in the energy basket of our country and that such projects can contribute to planning for 

development of biomass energy in our country.    
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