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Numerical simulation of tube flow

characteristics for gel simulation

Zuo Bo, Zhang Mengzheng
(Xi‘an Aerospace Propulsion Institute, Xian 710100, China)

Abstract: The flow and rheological characteristics of gel simulation in the pipe were simulated
by using POLYFLOW software. The result shows: the pressure loss linearity increase with tube
length when velocity and diameter are invariable. The pressure loss reduces rapidly with diameter
increase when velocity and pipe length are invariable. The plug flow area is existed obviously at axes
area along with power law index increase. In this area, the change of veloeity and shear rate is
smaller, and the shear viscosity is the biggest. In the area of pipe wall, the changes of velocity and
shear rate are tempestuousness, and the shear viscosity decreased obviously.
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Tab.1 The rheological parameter of gelled propellant
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Fig.1 The relation of pressure loss vs pipe length (d=8mm)

Ap/MPa

R/mm
H2 FEFEERGEAXE (L=1000mm)

Fig.2 The relation of pressure loss vs diameter

(L=1000mm)
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Fig.3 The numerical simulation result section of 4" gel simulation (v=3m/s, d=8mm, L=1000mm)
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Fig.4 The radial direction distributing curve of velocity, shear rate and shear viscosity
(v=2.5m/s, d=8mm, L=1000mm)
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