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Experiment on primary atomization of flat prefilm nozzle under

high temperature and high pressure

ZHANG Juxing, DI Dong, ZHANG Ping, ZHANG Teng,
YAN Yingwen, LI Jinghua

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to deeply explore the primary atomization mechanism of prefilm nozzle,
the influences of different working parameters on the primary atomization characteristics of flat
prefilm nozzle under high temperature and high pressure were experimentally studied. The atomi-
zation characteristics such as liquid film thickness, liquid film fluctuation pattern and Sauter mean
diameter (SMD) of the prefilm plate were obtained by high-speed photography visualization tech-
nology and Malvern particle size analyzer. The film thickness of extraction solution was obtained
by image post-processing technology. The experimental results showed that the film thickness de-
creased with the increase of inlet pressure, inlet temperature and inlet Weber number, and in-
creased with the increase of fuel flow rate. Proper orthogonal decomposition (POD) was used to
perform fast Fourier transform on the main mode time coefficients of liquid film fluctuation. The

experimental results also showed that under the same working conditions, the fluctuation
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frequency of liquid film presented opposite result with the change of liquid film thickness. When

the inlet pressure changed, the inlet Weber number kept unchanged. The experimental results

showed that the inlet pressure had no obvious effect on the average size of the final droplet, dem-

onstrating that the inlet Weber number is more suitable for characterizing the fuel atomization ef-

fect, and the droplet size decreases with the increase of inlet Weber number.

Key words: prefilm nozzle; high temperature and high pressure; primary atomization;

atomization characteristics; proper orthogonal decomposition
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Fig.1 Sketch of a prefilming airblast atomizer
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Table 1 Operating conditions
T We, T./K P/ MPa /(g/s)
1 6,28,56,100 500 0.7 6
2 6,28,56,100 500 0.7 4,6,10
3 6,28,56,100 400,500,600 0.7 6
4 6,28,56,100 500 0.4,0.7,1.0 6
5 6,28,56,72,100 400 0.7 6
6 28 300,400,500 0.7 6
7 28 500 0.4,0.7,1.0 6
8 6,28,56,100 400 0.1,0.4 4,6,10
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Fig.13 Influence of flow pressure on liquid film thickness
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