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Application of non-reacting and reacting flow simulation for

combustor development

Seungchai ]ung‘ Siwon Yang®, Shaun Kim", Heeho Park™, Chulju Ahn™, Samson Yoon"

ABSTRACT

Combustor development requires high fidelity

simulation capable of predicting

recirculation zone (RZ), temperature field, and pollutant emission. Swirling flow is widely
used in combustor for its benefits in efficient mixing and flame stabilization by RZ.
Large eddy simulation (LES) is used to calculate swirling flow in an expanding pipe [1],
and shows higher accuracy than RANS. Reactive flow modeling using LES and flamelet
model is validated with experiments by Barlow et al. [4] and Masri et al. [3]. Finally,
heat transfer simulation of Samsung Techwin’s combustor liner is presented
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Fig. 1 Schematic diagram of swirling flow test
apparatus[1] and simulation results
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Fig. 2 LES result of swirling flow Q-criterion
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injection (upper) and temperature field of swirl
stabilized CH4-air flame
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Fig. 5 Comparison between temperature

measurement and simulation of swirl stabilized

CH4-air flame
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Fig. 6 Combustor liner developed by Samsung

Techwin (upper) and heat transfer simulation
result
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