//i:\
)

Check for
updates
Journal of the Korean Society of Propulsion Engineers

56 Vol 22, No. 6, pp. 56-63, 2018

Research Paper DOLI: http://dx.doi.org/10.6108/KSPE.2018.22.6.056
S 2 o o
ARE d2719) 4F FE & S FETFE B4

YT - ol . o]ut

Non-Reacting Flow Structure of a Low Swirl Combustor
with respect to Inlet Velocities

Hwanghui Jeong® - Bok Jik Lee®” - Keeman Lee®

*School of Mechanical Engineering, Gwangju Institute of Science and Technology, Korea
®School of Aerospace and Mechanical Engineering, Sunchon National University, Korea
“Corresponding author. E-mail: bjlee@gist.ac.kr

ABSTRACT

In low swirl combustors the flame is lifted above the nozzle to achieve balance between the flame
speed and velocity field at the exit of the nozzle. Characterization of the flame liftoff height is
important because it affects the stability of the combustor and degradation of the nozzle material. In
experiments, a counter-intuitive trend of flame liftoff heights with respect to inlet velocities was
observed. To elucidate the complicated flow field in a low swirl combustor having swirl vanes and a
turbulence generator, a series of numerical simulations of non-reacting flows was conducted by
varying the inlet velocity. The flow structures at the exit of the nozzle with respect to the inlet
velocities are investigated to support the observation in the experiments.
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Fig. 1 Schematic diagram of a low swirl burner
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Fig. 2 Computational domain and mesh.

Table 1. Boundary conditions.

Value

227, 3.41, 455 m/s
(Uniform steady flow)

Boundary condition

Inlet velocity

Inlet turbulence

tturby 2%
intensity
'Inlet t1.1rbulent 2e-05 m?/s>
kinematic energy
Inlet wall & No-slip

Combustor wall

Oulet pressure
Kinematic viscosity

0 (atmospheric pressure)
1.592e-05 m?/s

number)= 9F 4000, 6000, 8000°]th. 47| Z
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Fig. 5 Axial velocity profiles for radial direction with
inlet

from

velocity profiles  at
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r/Rb
tangential
downstream
7/d=0.2 to 1.0 (U=4.55 m/s).
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