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Experimental Investigation and Numerical Simulation of Solid Fuel Rocket Engine
Internal Ballistic

F. Tavakoifar®”", M. Mahdi Fakhari?
! MSc, Department of Mechanical Engineering, Isfahan Univ of Technology, Isfahan, Iran.
2 Ph.D. Student, Department of Mechanical Engineering Assoc. Prof., Mech. Eng., Birjand Univ., Birjand, Iran.

Abstract

The present survey focuses on experimental and numerical investigation of internal ballistic of Solid Fuel
Rocket Engine (SFRE) for three different grains: bottom back-burning, annular side back-burning and all-
side back-burning. To validate the developed numerical solution some experiments were performed and
numerical results were compared to them. Accordingly the numerical results were compatible with that of
experimental in an acceptable fashion which means the applied numerical method was appropriate to predict
the behavior of SFRE. According to result, ignoring the transient effects, the combustion chamber pressure
increased with increasing the area of burning region and vice versa. Also with increasing the combustion
chamber pressure the effects of erosion burning declined. The more the combustion chamber pressure, the
more the engine performance and the more the specific impulse were. Mostly the bottom back-burning
grains provided constant-area burning region and consequently a constant pressure profile. Also area of
burning region followed increasing and decreasing patterns for annular side back-burning and all-side back-
burning respectively.

Keywords: Grain; Back-Burning; Burning Rate; Erosion Burning; Specific Impulse.
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