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Abstract

Spray formation by bi-component liquid flashing through an injector has been studied by using a one-dimensional model. The injector consists of an inlet orifice, an expansion chamber, and a discharge orifice. In principle, in this method, a given mixture of two different types of liquids (a solvent and a propellant) flows through the inlet orifice into the expansion chamber and leaves it through the discharge orifice. The propellant, which has a higher vapor pressure than the solvent, undergoes a rapid boiling process (flashing process), which enhances a prompt disintegration of the solvent.

The proposed model considers the major relevant processes; the pressure drop at the inlet orifice, bubble growth inside the expansion chamber, and the pressure drop and mixture acceleration at the discharge orifice. The processes have been analyzed by using a one-dimensional model approach. Whilst the one-dimensional assumption cannot be fully justified, it enables straightforward analysis and yet provides realistic quantitative results.

It is postulated that the optimal chamber design should allow, at the same time, a high nucleation rate at the inlet orifice, and high relative velocity between the vapor phase and the liquid phase while the mixture is being discharged. It is concluded that minimum SMD is obtained when conditions lead toward choked flow.





































































