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Abstract

The word flare is used to describe an unprotected (open) flame that burns excess gases. This
phenomenon usually happens in oil facilities such as upstream oil facilities, refineries and
petrochemical industries, as well as in chemical units in order to maintain the safety of the
employees and equipment on site. In the past one hundred years, the increase in the use of fossil
fuels in various industries, including refineries, petrochemicals, industrial complexes, etc., to
achieve higher production, has caused an increase in various pollutants in the world. And
environmental concerns have imposed various economic costs and health costs on mankind. One
of the most important sources of environmental pollution is industrial flare gases. According to
world statistics, Iran is known as the third country that burns these gases. Reducing the emission
of these gases is one of the major goals of the international community. In this research, using the
output data from flare gas of a sample refinery and using HSC Chemistry software, pollution,
losses and also the amount of energy wastage have been calculated, and these figures show the
necessity of providing a suitable method to recover this energy. The investigation of this case
shows that one of the appropriate solutions is to use flare gas as a gas fuel source.

Keywords: "flare", "pollution”, "energy losses", "gaseous compounds"
Introduction

Optimizing energy consumption and reducing environmental pollutants is one of the main
concerns of industries, especially oil, gas and refinery industries, and so far various methods have
been investigated and used both in the initial design phase and in the modification phase of existing
units. . One of the most important issues related to the environment in these industries is the proper
disposal of waste hydrocarbon gases in industrial units and complexes. The most common
available methods are releasing and burning these gases. Different methods and equipments are
available to do this work, which can be used according to the different nature of these materials.
The most common type of these equipments are flares. Flares are suitable equipment for the safe
disposal of waste gases by combustion and releasing them into the environment. But burning this
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common gas in a flare represents a lost opportunity to provide useful energy sources for hundreds
of millions of people, as well as a waste of energy.

Methods and materials

The data in the table is the result of the analysis of 12 gas samples entering the metal, and their
averages are given. The amount of gas sent to the flare is 2.4566 cubic meters per hour. Using
HSC Chemistry software, the amount of energy produced from the combustion of flare gases has
been calculated based on the composition of the percentage of gas sent to the flare. HSC Chemistry
software, which is one of the specialized and important software for materials engineering,
chemistry, applied and pure chemistry, and even mining engineering, is designed for various types
of chemical reactions and equilibrium calculations. This software is used to simulate
thermodynamics of various reactions, kinetics of various reactions, predict chemical and
electrochemical reactions, phase diagrams, alloying, unit conversion, analysis of thermodynamic

equations to predict reactions.
Conclusion

Considering the non-renewability of fossil energies and the importance of their value, as well as
the increase in the level of greenhouse gases and carbon dioxide (more than 250 types of toxic
substances are released into the atmosphere in this way), it is necessary to avoid waste in the matter
of saving. and the optimal consumption of energy should be applied more carefully. The main way
of wasting energy in refineries and oil and gas wells is the flaring system, which is where most of
the environmental pollutants are released from this system. According to the studies, more than
100 billion cubic meters of gas enters the atmosphere through the flare system every year, which
is about 5% of the global gas reserves. For every billion cubic meters of gas, capital equivalent to
110 million dollars is lost, which is a significant amount. Considering the environmental pollution
caused by the flaring gases of oil facilities, the use of flaring system increases polluting gases.
Based on the studies conducted in a sample refinery in the country, it was found that the use of
flare gases as a source of gaseous fuel has reduced flare gas by 21,000 cubic meters per hour and
has the ability to replace gas fuel equivalent to 4810 cubic meters per hour. Also, the use of studied

flare gases as a gas fuel source prevents the wastage of 788.4 gigajoules of energy per year.
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