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Flow Characteristics Investigation of Gel Propellant with
AlO; Nano Particles in a Curved Duct Channel

Jeongsu Oh* - Heejang Moon**"

ABSTRACT

Curved duct channel flow characteristics for non-Newtonian gel fluid is investigated. A simulant gel
propellant mixed by Water, Carbopol 941 and NaOH solution has been chosen to analyze the gel
propellant flow behavior. Rheological data have been measured prior to the flow analysis where
water-gel propellant and water-gel propellant with ALOs; nano particles are both used. The critical
Dean number examined by the numerical simulation in the U-shape duct flow reveals that although
water-gel-nano propellants have higher apparent viscosity, the critical Dean number do show no
notable difference for both the two gel propellant. It is found that the power-law index may be a
dominant parameter in determining the critical Dean number and that the gel with particles addition

may be more vulnerable to Dean instability.
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Fig. 1 Simulant gel propellants;
(Left : w/o Nano particles,
Right : with Nano Particles)

Table 1. Power-law data of simulant gel propellant

Gel Type K(Pa - s™) n
Water-Gel 12.4379 0.2753
Water-Gel +
ALO: nano particle 18.6905 0.25
(0.05% Vol.)
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Table 2. Dimensionless  geometrical parameter £
proposed by Delplace and Leuliet [28]

a/b 1 1.33 4 5 8 o
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