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Thermodynamic Analysis of a Gas Preheater at Zandjan City Gate

Station

A. B. Bayat, M.S. student in, Dept. of Mech. Eng., Takestan Branch, Islamic Azad University
K. Abbaspoursani, Ass. Prof., Dept. of Mech. Eng., Takestan Branch, Islamic Azad University
F. Haydari, M.S. student in, Dept. of Mech. Eng., Takestan Branch, Islamic Azad University
M. Vesogh, M.S. student in, Dept. of Mech. Eng., Takestan Branch, Islamic Azad University

Abstract: High Pressure natural gas in common, flows in transmissions lines and its pressure should be reduced
at the entrance of cities and local consumes. This is done at City Gas Stations (CGS), where the pressure is
reduced from 1000 psi to amount of 250 psi. According to the gas state equation, a reduction in pressure at
constant pressue causes a reduction in temperature which in turn accompany with the gas freezing and probably
produces hydrates in pressure reduction valve. To avoid from this conditions, the temperature of natural gas
should be increased by a gas heater, before pressure reduction valve. In the present study, by using
thermodynamical relations and considering the natural gas properties flowing in Zandjan pipelines, the reduction
of temperature is detemined for a CGS with a capacity of 80000 m*hr. The yearly required thermal load for
avoiding hydratation has been calculated by utilizing the yearly metorological data in Zandjan. The results show
that this load is varied from 45.3 GJ to 146.5 GJ.

Keywords: Gas heater, CGS, pressure reduction valve, energy consumption optimumzation and hydratization
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