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Experiment on atomization characteristics of fan nozzle

DI Dong', LIU Yuchen?*, WANG Yajun®, LIN Jianfu®,
XU Xinwen®’, YAN Yingwen'

(1. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Sichuan Gas Turbine Establishment,
Aero Engine Corporation of China, Chengdu 610500, China)

Abstract: According to the requirements of the cone cavity ignition and the flame cross-
over in the afterburner, the fan nozzle for the cavity ignition and flame crossover was de-
signed, and the corresponding atomization test was carried out to study the effect of the fuel
supply pressure difference, fan angle and the fan exit height on the discharge and atomization
characteristics of the fan nozzle and the effect of the temperature, speed and fuel supply pres-
sure difference of the lateral airflow on the penetration depth and the Sauter mean diameter
(SMD) under afterburning environment. Weighing method was used to test the discharge
coefficient of the fan nozzles. And the Malvern laser particle size analyzer and high speed
camera were used to measure the SMD of the droplets, spray angle and penetration depth,
respectively. Results suggested that: (1) with the increase of fuel supply pressure differ-
ence, the discharge coefficient decreased first and then became insensitive to fuel supply
pressure difference. (2) Under the same fuel sypply pressure difference., the discharge coef-

ficient and spray angle increased with the increase of fan angle. (3) With the increase of fan
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exit height, the atomization effect became better. (4) In addition to the above mentioned re-

sults, the mounting position had less effect on the atomization characteristics of the fan noz-

zles. (5) As the oil supply pressure difference increased, the penetration depth of the fan

nozzle increased, and the SMD decreased. (6) The greater lateral airflow speed and tempera-

ture, the smaller the penetration depth, and the oil mist field was closer to the downstream

section. (7) As the lateral airflow temperature increased, the SMD decreased.

Key words:

fan nozzle; atomization characteristics; discharge coefficient;

spray angle; Sauter mean diameter; penetration depth
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Table 1 Structure parameters of fan nozzle

BIE B 45 h/mm H/mm  L/mm a/ ()
2 0.3 0.15 2 90
3 0.3 0.15 2 120
4 0.3 0.15 2 150
5 0.3 7 2 120
6 0.3 3 2 150
7 0.5 3 2 120
8 0.5 7 2 150
10 0.3 3 2 120
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difference on spatial distribution of liquid mist
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Fig. 20 Comparison of jet penetration trajectories of

fan nozzles under different fuel supply

pressure differences
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Fig. 21 Atomized liquid mist distribution of fan nozzles under different lateral airflow speeds
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jet penetration trajectory of a fan nozzle under

different lateral airflow speeds
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Fig. 23 Comparison of the inner boundary of the jet
penetration trajectory of a fan nozzle under

different lateral airflow speeds
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Fig. 24  Effect of lateral airflow temperature on nozzle atomization
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Fig. 25 Comparison of jet penetration external
trajectories of fan nozzles at different

lateral airflow temperatures
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