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Global economic development requires increasing water demand for
various purposes. Wastewater treatment in these processes leads to an
increase in the volume of sewage sludge. However, a significant
amount of renewable energy can be recovered from sludge from
wastewater treatment. Biomass is one of the energy sources that has
the potential of sustainable replacement for fossil fuels, a significant
part of which consists of municipal and industrial wastewater.
Anaerobic digestion is used as a strategy to generate energy and biogas
from municipal waste and sewage. In this study, the energy production
potential of wastewater treatment plants in Khorramabad city has been
investigated and evaluated using preliminary data (including BOD) on
wastewater treatment performance over one year (2021). The results
show that annually 2261728 cubic meters of biogas can be produced
using the anaerobic digestion method. Using the combined heat and
power system can generate 24879008 MW of thermal energy and
476.34 kWh of electricity. Also, the economic evaluation of the
system shows that the annual investment costs and operating costs will
be 103251697000 and 14620633 Rials, respectively. On the other
hand, the refinery can save 44689938600 Rials annually by saving
natural gas consumption, selling fertilizer produced, and selling
electricity generated to the network. The rate of return on economic
capital for implementing this plan is calculated for 3 years and 6
months. In addition to economic justification, implementing this plan
will be able to prevent greenhouse gas emissions significantly.

Introduction

attention of policy-makers and planners expand the

In recent years, the rapid growth of the population
of cities and the increase in urbanization, the
expansion of industries in the direction of industrial
development, and the increasing trend of energy
consumption have created the phenomenon of an
energy crisis. On the other hand, the limited
resources of fossil fuels, their non-renewable
nature, environmental hazards, and the predicted
increase in the price of carriers have led to the use
of clean and renewable fuels as a suitable option in
replacing carriers for energy production. Also, the
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use of renewable energy sources because of having
multiple potentials, geographical locations, and
capacities towards the exploitation of the material
and energy available in Waste and sewage have
been collected. Waste management in the era of
urbanization is an open and vital issue that not only
helps to recycle waste but also helps to produce
green energy in the form of biogas. Therefore, the
purpose of this research is to use the wastewater
from the Khorramabad refinery for different
purposes. The extraction rate of organic matter and
the amount of biogas produced from the urban
sewage treatment plant of Khorramabad city have
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been evaluated. Also, the amount of energy that can
be obtained from this refinery has been checked and
the intended economic evaluation has been done to
check the operating costs and investment costs.

Method

The wastewater treatment plant of Khorramabad
city has three modules, two of which have been put
into operation with the anaerobic lagoon process,
with a capacity of 100,000 people, and an average
flow rate of 55,872 cubic meters of incoming
wastewater per day. The third module of this
treatment plant is also operating with the capability
of a conventional activated sludge process, with a
capacity of 150000 people and an input flow rate of
26,231, and an output of 25,937 cubic meters per
day. To evaluate the potential of biogas production
and calculate the renewable energy from urban
sewage in this province, the IPCC method has been
used. The information needed to estimate and
calculate the amount of energy produced has also
been collected from the plant of this province for
one year. And the economic evaluation carried out
examines operating costs, investment costs, and
income from project implementation.

Results and discussions

The increasing use of energy to achieve sustainable
development and protection of natural resources
and the environment requires societies to identify
and use new energy sources. The continuous use of
fossil fuels has exposed them to destruction and
exhaustion; Also, the pollution caused by their use
has increased the amount of greenhouse gases and
has provided the basis for global warming.
According to Iran's potential in using renewable
sources of biomass, it is expected that an important
share of energy production will be provided through
these sources in the coming years. Also, millions of
tons of wastewater are produced annually in various
industrial, agricultural, and domestic processes,
which can be used for this purpose. In general, there
will only be the possibility of producing energy
carriers such as biogas from municipal waste
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through anaerobic digestion. Waste Management
Technologies such as aerobic and anaerobic
digestion not only help to recycle waste but also
help to produce green energy in the form of biogas.
Anaerobic digestion produces methane, which can
be used in a variety of applications including
natural gas grids, boilers, automotive fuel, kitchen
stoves, and combined heat and power systems.

The current research has investigated the
amount of biogas, organic matter, and the amount
of extractable gas. Based on the results obtained
from the calculations, the amount of biogas
produced from the three modules is calculated to be
2261728 cubic meters annually from the anaerobic
digestion method, and by producing this amount of
biogas, we can avoid buying 646208 cubic meters
of natural gas. It is also suggested to use a CHP
system for the simultaneous production of
electricity and heat recovery. The results showed
that the resulting system will be able to produce
24879008 megawatts of thermal energy and 476.34-
kilowatt hours. Also, the economic evaluation of the
mentioned system shows that the total annual
income will be 44689938600, of which the share of
electricity sales will be 4172738 Rials, the share of
income from saving gas will be 594511360 and the
income from fertilizer sales will be 13425800000
Rials. The annual investment costs and operating
costs will be 103251697000 and 14620633 rials,
respectively. Based on this evaluation, the system
will be able to repay the expenses after 6 years and
3 months.

In total, according to the calculations, the
current plan, in addition to being economically
attractive, will increase energy efficiency, reduce
environmental pollution, and progress in the
industry of using clean fuels; Therefore, according
to the potential of energy production from the
Khorramabad city refinery, the transfer of superior
technologies in this field can contribute to the
increasing progress of the establishment of
renewable energies and the development of clean
energies and their exploitation.
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