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Numerical and Experimental Study of Flow Characteristic of Direct Sprayed Nozzle
XIONG Yi—wei, LI Feng, GAO Wei—wei, LUO Wei—dong, ZHAO Kai, WANG Chang—sheng
(School of Energy and Power, Beihang University, Beijing 100191, China)

Abstract: Direct sprayed nozzles are always applied in the fuel injector of afterburner. In order to analyze the factors influencing the
flow capacity of the fuel injector and find out the problem of kerosene cavitation in the orifice, numerical simulations and experiments were
conducted. Comparing three cavitation models of Schnerr—Sauer, Singhal and Zwart—Gerber—Belamri, and the Schnerr—Sauer cavitation
model was chosen. Simulations of nozzle’s flow field were performed to analyze the discharge coefficient, cavitation areas and cavitation
source. Experiments on two typical types of nozzle were conducted. The results show that L/D and location of the orifice both have obvious
influence on discharge coefficient, and a transition in front of the orifice can steady the flow and weaken the cavitation in some degree. It
also shows that apparent cavitation source is formed at the entry of orifice which is influenced by kerosene pressure, wall sickness and entry
flow field. Thus the methods of lower cavitation come into being. A specially designed inner ring chamfer can effectively weaken the
cavitation when the entry is rounded or the chamfer angle comes between 30° and 45° with a chamfer ratio of 0.2.
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