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The Effect of Environmental Pressure on
Spray Formed by Two Impinging Jets

By Nobuyuki YATSUYANAGI

ABSTRACT

Cyclic or intermittent variations in the flow of atomized propellants in rocket combustion
chamber are of interest because of their possible effects on the combustion instability. Atomiza-
tion by impingement of two liquid jets is a widely used method, but this atomization has been
demonstrated to be intermittent in nature. Marcus F. Heidmann investigated the effects of
injection velocities, jet diameters, impingement angles, jet length and injectant properties on
the spray formation frequency, and found that the frequency of spray formation was nearly
directly proportional to the injection velocity.

However, environmental pressure also may affect the spray formation frequency. In this
study, the effects of the environmental pressures and injection velocities on spray formation
frequency were investigated by using high speed motion photography. It was found that the
spray formation frequency might be correlated with the Weber number based on length of a stable
liquid sheet formed by impinged jets and the stable length of the sheet was a function of the

injection velocity.
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