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Study on behavior rules of electrostatic atomization

for gelled propellant simulant
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Abstract: In view of the atomization difficulty of gelled propellant electrostatic injection technology
was introduced to atomize gelled propellant. The hydrogel simulant was taken as a medium to investigate
the feasibility and experimental conditions of the electrostatic atomization technology. When the collection
distance is 2 ~5 cm and the liquid flow rate is and 10 ~30 wL/h the gelled simulant can achieve steady
atomization. The diameter of collected droplets is less than 100 wm and the jet-spread angle distribution
is 8° ~36°. Meanwhile the diameter of atomization droplets and the jet-spread angle decrease with the
increase of collection distance and the decrease of nozzle diameter. Under the same conditions the lower
the viscosity of the gel is the smaller the jet-spread angle and the diameter of atomization droplet be—

come. On this basis the feasibility of multi-nozzle structure to atomize the gelled propellant and the dis—
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tribution of atomization area were analyzed for the problem of small thrust from a single nozzle. The re—

sults show that the No. 2 gelled simulant used in the multi-nozzle structure can obtain a good distribution

of atomization area which is more suitable for gelled propulsion system.

Keywords: gelled propellant; electrostatic atomization; atomization droplet; jet-spread angle
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Fig.1 Rheological characteristic curves of three different gelled simulants
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Tab.1 Nozzle specification and its inner and outer diameters
/mm /mm
22G 0.41 0.70
23G 0.33 0.63
25G 0.26 0.51
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Fig.2 Schematic of electrostatic atomization
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Fig. 3 Relationship between critical voltage and collection distance
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Fig. 4 Diameter distribution of electrostatic atomization droplet of No. 1 gelled simulant at different collection distances
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Fig. 5 Diameter distribution of electrostatic atomization droplet of No. 2 gelled simulant at different collection distances
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Fig. 6 Jet-spread angle distribution of No. 1 gelled stimulant and No. 2 gelled simulant
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Fig. 8 Distribution of critical jet-spread angle
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