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Time Evolution Characteristics of Transverse Injection into
a Supersonic Crossflow

Su-Hee Won* - Seong-Young Moon** - In-Seuck Jeung** - Jeong-Yeol Choi****

ABSTRACT

Unsteady 3D flowfields generated by transverse fuel injection into a supersonic mainstream are
simulated with a DES turbulence model. Comparisons are made with experimental results in term of
the temporal eddy position and eddy formation frequency. Results indicate that the DES model
correctly predicts the convection characteristics of the large scale eddies. However, it is also observed

that the numerical results slightly overpredict the eddy formation frequency.
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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 T (K) 246
pe (kPa) 324 pj (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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Fig. 1 Consecutive schlieren(left), yie(center) and Mach(right) images of underexpanded hydrogen injection (@ = 2mm)
into a supersonic crossflow. Exposure time of schlieren image is 100 ns and interframing time is 1 ps.
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Fig. 2 Space-time trajectories of large—scale eddies
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