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Abstract: T o investigate the dynamic characteristics of the swirling injector, an ex perimen—
tal system was built. High velocity \photographic testing sy stem has been used in the ex periment.
Original investigation of thevelocity pulsation, breakup length and the wavelength of the liquid
film in the spray field were tested. It can be concluded that effects of pressure drop and geometric
characteristic coefficient of the injector on the axial velocity in the spray field and some parame-
ters about swirling liquid film are significant. Pressure drop and pulsation of feed system will
greatly affect the wavelength and the breakup length of the liquid film. Ex perimental system,
testing device and method of the experiment can be used for the investigation of the dynamic

characteristics of the injector.
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Fig.3 Structure of swirling injector
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Table 1 Conditions of experiment
1
Fig.1 Dynamics of injector testing system
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Fig.4 Interfaceof processing-software-and phot ographs about spray filed
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Fig. 6 Axial velocity comparison betw een steady and ‘pulsating condition
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Fig- 7 Effects of AP on Breakup length under the steady and pulsating condition
6(c) (d) ; A 3.3
4
B 0 7( a) , ,
2
A o 2

7(b) (o



1087

[1]

(1) )

(2)

(3)

Glickman B F. Dynamics of Pneumohydraulic Liquid Rocket

[3]

[4]

[5]

[ 6]

[7]

[8]

[9]

[10]

Engine System[ M]. M ashinostroenie, 1983.
Viets H, Balster D, T oms H. T ime Dependent Fuel Injectors
[ R] ATAA/SAE 2 - nd Joint Propulsion Conference Ana—
heim, USA , 1985.
Gamatte P- Etude des Instabiities dune Neep Liquide de Geo—
metric Annullaire en Pulvensation Assitee[ R1. These, Uni—
versite de Rouen, 1992.
Bopomu B A | Hur sikuu 10 @, K muxo JI A VI, ap, . Pa aiel mBapve
x upocreit| M | . Maimrocr peerve, Mocisa, Pocats, 1967.
Habiballah M, Popp M > Yang V.

[c]. ,

s 801 , 1998.
Chen Zuoyi, Wang Pengfie, Wang Jue. T he Propagation Rule
Analysis of Fluid Oscillation in Air-Liquid Injector with Os—
cillation Fluid M echanics M ethod[ J1 - M issles And Space Ve-
hicles, 1998, 234: 21  26.
BazapB B I'. [Tugamvika sk UAKOCTHBIX GOPCy— HOK
[ M] . Manmrocrpeerme, MociBa, Pocatst, 1979.
Bazarov V G. Non-Linear Interactions in Liquid-Pro-
pellant Rocket Engine Injectors [ R]. ATAA 98 -
4039.

Bazarov V G. Influence of Propellant Injector Sta—
tionary and Dynamic Parameters on High Frequency
Combustion Stability[R]. AIAA 96— 3119.

AnppeeB A B, LazapoB B I') 'uropeB C C, U
ap. OupaMyKa ra3 ok MIKoCrHbiX Gop gyHo M | .
Marmugocrpoeare, MockBa, Pocatss, 1991, 1.



