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semi-angle tapered round pipe
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Table 1 Geometry size of tapered round pipe

cone semi-angle inlet radius outlet radius

a/(°) Ry/mm R,/mm
1 2° 0.68 0.4
2 5° 1.12 0.42
3 8° 1.549 0.425
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Numerical Analysis of Factors Affecting Flow Property of Gel Propellants in Round Pipes

QIANG Hong-fu, XIA Xue-li
(No. 201 Staffroom, Faculty of Mechanical & Propulsion Engineering, Xi'an Hi-Tech Institute, Xi'an 710025, China)

Abstract:To evaluate the effect of the tapered round pipe geometry,volumetric flow rate and gellant type or content on the pressure
drop , the velocity and viscosity fields,the governing equations of the steady,incompressible,isothermal ,laminar flow of a Power-Law,
shear-thinning gel propellants in pipe were formulated, discretized and solved. A SIMPLEC numerical algorithm was applied for the
solution of the flow field. Results show that the mean apparent viscosity decreases with increasing of the volumetric flow rate and
increasing of the gellant content results in an increase in the viscosity. The results also show that the cone semi-angle can produce
additional decrease in the mean apparent viscosity of the fluid. The mean apparent viscosity decreases significantly with increasing of
the convergence angle of the pipe,and its value is limited by the Newtonian viscosity 5, . The effect of the cone semi-angle on the
mean apparent viscosily is more significant than that of the volumetric flow rate and the gellant type or content on the mean apparent
viscosity. Additional decreasing of the viscosity results in an increase in the pressure drop with the increasing of cone semi-angle. It
is important to pipe design that the viscosity decreasing and the pressure drop increasing are taken into account together.

Key words: fluid mechanics; gel propellant; flow property; effecting factor; numerical analysis
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