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Turbulent Combustion Dynamics of Transverse Fuel
Injection into a Supersonic Crossflow using DES

Su-Hee Won* - In-Seuck Jeung** - Jeong-Yeol Choi***

ABSTRACT

Three-dimensional unsteady reacting flowfield generated by transverse hydrogen injection into a
supersonic mainstream are numerically investigated using DES and finite-rate chemistry model.
Comparisons are made with experimental results to investigate the turbulent reacting flow physics. The
numerical OH distribution describes well the experimental OH-PLIF result, while the numerical

ignition delay time shows some disparity due to the restricted available experimental data.
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Table 1 Simulation conditions (J=1.4)

Supersonic Crossflow | Injector Exit (Hy)
Mo 3.38£0.04 | M 1
Te (K) 1290 | Tj(K) 246
pe (kPa) 324 p; (kPa) 490
' (mm) 50 dj (mm) 2
6% (mm) 075 i 1.42
Re. 22x10° | Reg 1.5 x10°

! distance of injector from plate leading edge
? boundary layer thickness at the injector
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(a) Experimental OH-PLIF image
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(b) Numerical OH distribution

Fig. 1 Experimental OH-PLIF image and corresponding
numerical images at the jet center plane
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Fig. 2 Comparison of experimental and numerical
ignition delay times of transverse jet
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