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Abstract

The effect of ambient gas(steam) condensation on swirl spray characteristics were studied
experimentally for low subcooling condition of the liquid. The configuration of the liquid(water) sheet
and the breakup modes were examined. Also variation of the discharge coefficient, breakup length,
local and the cross-sectional area-averaged SMD of droplets with the liquid flow(injection) rate were
obtained. The perforation breakup mode appears dominant with condensation while the aerodynamic
wave breakup mode is dominant without condensation(in the air environment). The discharge
coefficient, breakup length and the mean drop sizes decrease in a same manner with increasing of the
liquid flow rate for both cases(with and without condensation). The condensation effects are
insignificant with the discharge coefficient. However, the local and cross-sectional area-averaged SMD
are larger and the breakup length becomes shorter in the steam environment. The spray angle predicted
from the volumetric flux distribution along the radial direction of the sprays in the steam environment
becomes larger with condensation.
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Fig. 3 Variation of injection pressure and
discharge coefficient.

Fig. 2 Schematic diagram of nozzle holder.
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