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ﬁ Stabilizing Air Jet

Figure 1- Schematic of jet-stabilizer combustor
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Figure 2- Computational domain for numerical simulation
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Figure 4- Velocity (m/s) contours along with streamlines on the centerline plane
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Figure 5- Comparison of velocity profile with experimental data at x= 0.098m
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Figure 11- Temperature contour of combustor for different jet injection angles, (a): -20, (b): 0, (c): +20
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English Abstract

NOx Formation Reduction in a Combustor using Stabilizer Jets

Ehsan Alemi and Mehran Rajabi Zargar Abadi
Department of Mechanical Engineering, Semnan University, Semnan, Iran
(Received: 2015.4.10, Received in revised form: 2015.8.29, Accepted: 2015.9.10)

This paper is aimed to simulate a jet-stabilized combustor three dimensionally and also investigate the
influence of the injection direction of the jet on the combustion characteristics and NOx emissions. A Finite
Volume method is adopted to discretize the transport equations. The advection terms of all the transport
equations are discretized by power law scheme. An Euler/Lagrangian approach is employed to take into
account the gas-liquid interactions and model the spray combustion. Due to fluctuating characteristics of the
flow, the presumed Probability Density Function (PDF) method is employed to investigate the chemistry-
turbulence interactions. In order to estimate the turbulent behavior of the flow, realizable k-epsilon model is
chosen and the discrete ordinates model is applied for predicting radiation heat trasfer. The present model of
the jet-stabilized combustor is in a good agreement with the measurements. The results have shown that the
injection towards upstream enlarges the recirculation zone and the maximum combustion temperature. Also,
the higher combustion temperature at the recirculation zone leads to an increase in the NOy formation.
Furthermore, injecting the air jet more towards downstream, yields a more uniform temperature at the
combustor exhaust and less NOy formation.

Keywords: Jet stabilized combustor, Jet Injection Direction, NOx Formation
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