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ABSTRACT

Numerical study is conducted to analyze combustion instability in the partially premixed
combustor. The simulations are performed according to fuel conditions, and Large Eddy
Simulation(LES) model and PaSR combustion model are implemented in the solver. Comparison
with the experimental result is conducted to confirm the validity of simulation, and quantitative
and qualitative agreement is confirmed. The flame characteristics in the combustor are
subsequently investigated, and the association with the occurrence of combustion instability is
clarified. According to the simulation results, the flame length varies greatly depending on the
fuel conditions. When the flame length becomes sufficiently long, flame-vortex interactions

occurred around the wall sections, which works as the main cause of combustion instability.
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Fig. 1 Schematic of the partially premixed combustor.
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Fig. 2 (@) Schematic of nozzle, (b) grid distribution in
the simulation, and (c) location of nozzle in
combustor.

Table 1. Initial conditions of the simulated cases.

Case A B C
H, mole Fraction (%) 100 50 50
Heat input (kW) 40 40 40
Fuel flow rate (slpm) 222 102 51
Air flow rate (slpm) 1100
Fuel temperature (K) 320
Air temperature (K) 473
Equivalence ratio 0.480 0.552 0.276
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Fig. 12 Stable hydrogen flame shown with streamline.
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