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Abstract: Compared to hydrazine, Hydroxyl ammonium Nitrate (HAN) is more stable and takes longer to
be completely decomposed. In order to improve the initial contact area between the propellant and the catalyst to
make the propellant evenly distributed in the catalytic bed, the uniform distributed method of the injector is stud-
ied. The numerical simulation research on the injection process and atomization effect of the new injector struc-
ture has been carried out by using the Volume of Fluid (VOF) model, it provided theoretical support for the opti-
mization of the injector structure. At the same time, the comparison of the density distribution, diameter and axi-

al velocity of the atomized droplet in space of the two injector structures are detected by the three—dimensional
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phase Doppler Anemometry (PDA). Finally, through the hot fire test on the ground, the performance of the

thruster with two types of injector structure under warm start pulse test, steady—state test and combustion reactivi-

ties have been compared, and it has concluded that the structure with injection core is better under starting re-

sponse characteristics and combustion performance.

Key words: HAN-based thruster; Uniform distributed injector; Numerical simulation; Atomization

characteristics; Hot fire test; Combustion performance
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Fig. 1 Spray pattern of the injector
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Fig.2 Picture of the two injectors

(b) With injection core
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Fig. 3 Flow resistance distribution of cross section Z=0.1mm
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Table 1 Comparison of uniform paramater at different time ( cross section Z=0.1mm)

Injector time 2ms

Sms 8ms
Number of spouts 1 6 1 6 1 6
Standard deviation of flow resistance 347.33 66.63 331.61 113.59 331.56 121.92
Uniformity index 0.039 0.091 0.060 0.164 0.066 0.178
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Fig. 4 Fow resistance distribution of cross section Z=0.1mm(backpressure: 1.1MPa)
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Fig. 5 Structure of the spraying experimental station
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Fig. 6 Flow test of different injector
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Fig. 8 Comparison of droplets average diameter
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Fig. 9 Comparison of droplets average axial velocity
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Fig. 10 Hot fire test on the ground
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Fig. 11 Comparison of hot fire test results under ON/OFF=100ms/1000ms operation mode
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Fig. 12 Hot fire test results under 5s steady operation mode

Table 2 Comparison of test results under 10s steady

operation mode

Parameters With metal mesh ~ With injection core
Inlet Pressure /MPa 1.396 1.387
Chamber Pressure/MPa 0.923 0.917
Flow rate/ (g/s) 2.097 1.986
p._t80/ms 116 36
P._t20/ms 267 156

81.7 85.7
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