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Bleed Slot&

Passive Control of the Condensation Shock Wave Using Bleed Slots
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Abstract

The vurrent study  descrtbex experimental and  computational works on the passive control of the
steady snd unsteady condensation shock waves, which are generated in o transomie nozzle, The bleed
siots are installed on the contoured wall of the transonic nozzle i order o control the magnitude of
the condensation shock wave and 1y oscillations, For computations, a droplet growth  equation is
capuled  with pwo-dimensional Navier-Stokes  equation systems, Computations are carried  out using @
thirdrorder MUSCL type TVD  fimite-difference  scheme with a second-order  fractional  time step.
Baldwin-Lomax twrbulence model s emploved to close the governing equations. An experiment using
a1 indrall transenic wind el v omade w validate the computational resulls. The cumrent computations
represenied well the experimental Qows, From both the experimental and  computational vesults it i
found that the magnitude of the condensalion shock wave in the bleed slotted nozzle is significanty
reduced, compared with no passive control of solid wall, The oscillations of the condensation shock
wave are suceessfully suppressed by o bleed slot system.
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Fig. 1 Bleed slotted nozzie flow for computation
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Fig. 2 Schematic of indraft type Iransonic wind Fig. 3 Experimented and computed flow hield
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{c) Static pressure distributions on flat wall

Fig. 4 bLxperimented and computed flow held
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(¢ Static pressure distributions on flat wail

Fig. § bExperimented and computed flow field
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Fig. 7 Predicted condensation shock oscillations for both solid and passive nozele
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{b} Static pressure distribution on flat wall

Fig. 8 Computed flow feld(f=40mm, Se=0.80)
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