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In the olefins plants, the pyrolysis furnaces are responsible for  the thermal reactions, origin of the main products of the petrochemical industry, mainly the ethylene. The best profile of the products to be gotten in the operation of the pyrolysis furnaces is related to the technology and operating condition. The light olefins as the ethylene and the propylene are the main demands of the petrochemical market and the operational conditions demanded to maximize these products are extremely severe. This work considers the application of techniques of estimation  mixture’s initial parameters influence on structure of pyrogas in reactor’s output. Here we present the description of  developed mathematical model of ethane’s pyrolysis.  The simulator based on nonstationary reactor of ideal blending.  The system of  equations consists of variation gas’s structure  equation, equation of gas temperature,  equation of gas enthalpy, equation of gas pressure, equation of conservation of flow. In our work we consider 3 main input variables – hydrocarbon ratio, temperature and pressure of mixture and we try to estimate it’s influence on outlet structure of flow. All numerical calculations was carry out for really pyrolisys furnace.

The water injection in the process of thermal cracking that occurs in the pyrolysis furnaces has significant impact in the profile of products formed in the furnace and the tax of coke formation in the coils. The water steam added in the pyrolysis process acts as inert gas and has the intention to increase the selectivity in olefins and to reduce the coke formation for the reduction of the partial pressure of hydrocarbons. Hence, low partial pressure is favored. But the selectivity in ethylenes is higher than the total pressure is higher. So, the increase of total pressure on 1 atm increase the ethylene’s concentration on 2%.

The temperature of reaction has an important effect on the pyrolysis products profile and formation of the coke. The high value of activation energy in the main reactions of thermal cracking becomes the influence of the temperature extremely important. Normally, an increase at temperature results in a rise of the lightest products,  especially the ethylene and hydrogen. According performed investigations, our scene of optimization has a potential profit of 1,2% in relation to the current condition of operation of the furnace.

