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Study of Flow Characteristics of Gel Propellant
through Various Injector Geometries
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ABSTRACT

The present study investigates the flow characteristics of simulant gel propellant(carbopol 0.5%wt) in
a variety of injectors. Rheological data for gel propellant has been measured and injector flow
characteristics for plain-orifice, chamfered-orifice and venturi type injector have been numerically
analyzed. The apparent viscosity of plain-orifice and chamfered-orifice have tendency to increase along
axial direction, whereas for venturi type injector, low viscosity has been achieved in the injector flow.

This phenomenon was clearly pronounced as Reynolds number is increased.
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Table 1. Power-law data of simulant gel propellant

Gel Type K(Pa—s") n

Water-Gel 12.4379

1000000

—®— Gel(Carbopol 941-0.5wt%)

100000 o

Viscosity(mPa-s)

10000 o

1000

1
041 1 Shear rate(1/sec) 1© 10

Fig. 1 Rheological data of gel propellant
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Fig. 2 Grid of venturi type injector

Table 2. Test matrix for the injector geometry

Plain | Chamfered

Orifice Orifice Venturi

Injector Length 30mm 30mm |30mm

Injector Diameter | 10mm 10mm |10mm
Convergence Angle 30° 30°
Divergence Angle X 15°

Convergence Length

Divergence Length
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Fig. 3 Viscosity distributions for Re = 5000
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Fig. 4 Viscosity distributions for Re = 20000
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Fig. 6 Viscosity profiles at 4y =0 for Re = 20000

Fig. 7 Stream lines of venturi type injector for Re = 20000
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