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Abstract: In order to acquire a better understanding of atomization characteristics under oscillating back-
pressure conditions, as to gas liquid shear coaxial injector, impinging jet injector and swirl injector that are wide-
ly used in liquid rocket engines, the present study reviews recent advances of atomization characteristics of a sin-
gle liquid jet, gas liquid shear jet, impinging jets, and swirling flow under oscillating backpressure conditions.
The main action mechanism of backpressure oscillations on atomization is summarized. Also some problems that
existed in previous studies and the key technology that needs breaking through are interpreted. By the review it is
concluded that oscillating backpressure affects the atomization field mainly by two ways. One way is to change

pressure drop to influence injection thus to affect the atomization process. The other way is to affect atomization di-
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rectly by oscillating gas field. Plenty of work still needs to be done to study atomization characteristics under oscil-

lating backpressure conditions while some technical difficulties below should be overcome. As for the experi-

ments, backpressure capsule that can generate high—amplitude and high—frequency oscillating backpressure is

demanded. At the same time, the disturbance to the atomization field should be at the least. Advanced optical di-

agnostic apparatus is demanded to acquire atomization field information in the backpressure capsule. As for the

simulation, high—fidelity numerical simulation of atomization should be carried out. Also the generation, develop-

ment, and propagation of pressure wave should be studied. The interaction between oscillating backpressure and

atomization field should be investigated based on the two points mentioned above.
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P Pressure
t Time
T Time delay
m Mass flow rate
D Droplet diameter
0 Heat release rate
x Cartesian coordinate for axial direction
z Transverse coordinate
u Axial velocity
w Transverse velocity

ETF Evaporation transfer function

FTF Flame transfer function

ATF Atomization transfer function
Y Acoustic admittance
p Density
d Jet diameter
6 Half impingement angle
A Wavelength
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A Amplitude
f Frequency
H Distance from injection plane
T One cycle
M Flow rate coefficient
At Sampling time interval
Ap Pressure drop
g Grayscale intensity
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Fig. 1 Thermoacoustic feedback cycle"”
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Fig. 2 Driving mechanisms of thermoacoustic instabilities™
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Fig.3 Time delay between unsteady heat release and

intermediate processes affecting the heat release
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Fig. 4 Influence of acoustic fields on atomization,

evaporation and dynamic heat release!
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Fig. 5 Schematic of Klystron effect"
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(b) Impinging jet injector?*!
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Fig. 9 Droplet configuration due to coalescence™"
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Fig. 10 Jet behavior under violent oscillation'”!
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Fig. 15 Effects of transverse sound field on jet atomization™"
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Fig. 16 Jet subjected to transverse pressure fluctuations”
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Fig. 27 Atomization backlit images™
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