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ABSTRACT

This study was carried out to analyze the properties of the gel propellant and spray
characteristics according to the addition of fine particles. The multi-hole diameter was 0.4 mm to
induce a high shear rate, and a kerosene gel propellant was prepared using 5 wt% of the
Thixatrol ST and SUS304 of 100 nm. The experiment was conducted by fixing the supply
pressure in the axial direction to 0.7 MPa and adjusting the supply pressure in the radial
direction from 0.7 MPa to 2.1 MPa. Due to the addition of fine particles, pressure vibration
during spraying, a small TMR(Total Momentum Ratio) of up to 0.19, and a phenomenon that the
spraying angle rapidly increased to more than 70 degrees occurred.
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Fig. 1 Image of pure kerosene-gel and kerosene—gel
with SUS particle.
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Fig. 2 Viscosity according to shear rate of pure and

SUS particle gelled kerosene.
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J; ker;:lene
)y Table 1. Dimension of pintle injector.
Pintle inner diameter, d, [mm] 4.35
e Lﬂgl il Outer post diameter, d, [mm] 9.36
TQ‘F Pintle deflector diameter, D, [mm] | 8.35
e
Pintle hole diameter, D, [mm] 1.0
light source Annular gap, t [mm] 0.48
Opening distance, Z, [mm] 1.7
Tt e R s Height of deflector, L, [mm] 2
Fig. 3 Schematic of the entire experiment system. Number of pintle hole 14
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(a) Average image

(b) Binary image

Fig. 5 Average and binary of the spray image.
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Table 2. Experimental conditions.

Case 1 ‘ Case 2 ‘ Case 3

Water pressure
[MPa]
Kerosene-gel
pressure [MPa]

0.7

0.7 13 21

Kerosene-gel spray

0.12 0.14 0.16
pressure [MPa]

Water spray
velocity [m/s]
Kerosene-gel spray
velocity [m/s]

20.7

5.96 8.82 12.01

Flow coefficient 0.148 0.219 0.299

TMR 0.046 0.102 0.189
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Fig. 6 Pressure fluctuation of gelled kerosene with
SUS particle.
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Fig. 7 Spray fluctuation image of gelled kerosene
dwith SUS particle.
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Fig. 8 Spray angle according to TMR.
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