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Experimental Study on the Influence of Flow Pulsation on the
Atomization Process of Fuel Nozzle

JIN Zhao-yang, LU Xiang,GE Bing,ZANG Shu-sheng
( Key Laboratory of Power Machinery and Engineering , Ministry of Education,Shanghai Jiao Tong University ,

Shanghai , China, Post Code: 200240)

Abstract: In order to analyze the problem of fuel flow pulsation in the combustion chamber of an aero-
engine ,a laser visualization experimental bench for fuel flow pulsation of the nozzle was designed and built
to investigate the effect of the change of fuel pulsation frequency on the atomization characteristics of the
nozzle. The influence of flow pulsation frequency on the atomizing flow field of pressure atomizing nozzle
was studied by using the High Speed Particle Image Velocimetry ( PIV) under the condition of constant
flow. The experimental results show that the flow pulsation promotes the development of the liquid film
surface and the breakage of the liquid film,and has a positive effect on the atomization of the nozzle. The
development of banded liquid film area downstream of the nozzle and the transient velocity of droplet are
consistent with the flow pulsation frequency of the nozzle. The amplitude of the transient velocity pulsation
of the droplet is affected by the pulsation frequency and has a maximum value at 50 Hz.

Key words: pressure atomizing nozzle, fuel flow pulsation,visualization of atomization process,fuel atom-

ization in the engine combustion chamber
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Fig. 1 Visualization flow pulsation atomization test bench
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Fig. 2 Pressure pulsation characteristic
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Fig. 4 Flow characteristic of nozzle under flow pulsation
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Fig. 9 FFT analysis of axial velocity at point 3
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