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Simulation of flame tube wall temperature distribution in gas turbines widely used
in petroleum industry and investigation on the effect of different fuel inlet velocity

Ebrahim Jahanbakhsh® and Mohammadreza Asari?
No032, eight street, Shahrake Rajaee, Ahvaz, Iran.

Jahanbakhsh83@gmail.com

Abstract

This study is aimed at simulating combustion phenomenon in flame tube of gas turbine. It should be noted that
simulating a three dimensional geometry is pretty time consuming and also needs parallel processing. Therefore, in
this simulation atwo dimensional flame tube with velocity inlet boundary conditions for both fuel and air inlet in the
left side and wall boundary in the top of it and also axis boundary condition for bottom boundary, to solve a
cylindrical polar grid, is specified. Moreover, two apertures for air inletting are set in the wall boundary and in the
outlet pressure outlet boundary condition is assigned. Then, in order to validate results, grid independency in
mentioned structure for both length and radius directions have been investigated. After that, altering inlet parameters
in the flame tube such as fuel and air velocity and also their mass fraction, combustion phenomenon were studied.
Simulating combustion in various states, it was seen that increasing fuel velocity or equaling mass fraction to
stoichiometric state leads to rising outlet temperature. Whereas, the value of vapor mass fraction is increased either.
It can be deduced that the inlet parameters must be set appropriately till outlet fluid reaches to proper temperature
and products mass fraction to decrease turbine damage.

Keywords: flame tube, fuel inlet velocity, mass fraction, simulation.

11


http://www.sid.ir

