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Geometric and Aerodynamic Design of the Nozzle to Add the Blast Tube

Department of Mechanical Engineering, Khatmol Anbia Air Defense University, Tehran, Iran.

M. A. Ranjbar
A.R

. R. Pourmoayed Department of Mechanical Engineering, Khatmol Anbia Air Defense University, Tehran, Iran.

Abstract

An existing solution for using tactical solid fuel rockets for space purposes is to add a blast tube to the nozzle. Equipping the nozzle
with a blast tube, in addition to creating space to add the required subsystems, also makes it easier to stabilize and control the
system. In the present study, the existing nozzle is first analyzed from a geometric and acrodynamic point of view using numerical
solution in order to achieve performance and efficiency. The numerical solution is performed using Fluent software and the
turbulence model used is of Reynolds stress model with five equations. In order to add the blast tube, two new geometries of the
mentioned nozzle are designed and according to the prevailing conditions, the changes in velocity, pressure and temperature of the
flow through the nozzle have been studied. Due to the specificity of the temperature and pressure of the combustion chamber, the
properties of the inlet gases to the nozzle have been calculated using chemical equilibrium analysis software. The results show that
the addition of a blast tube causes a decrease in total pressure of less than 2% and a specific impulse value of about 3% Which is
acceptable considering the benefits obtained.

Keywords: Rocket Nozzle, Geometric Design, Aerodynamic Design, Blast Tube, Performance Improvements, Numerical
Simulation.
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