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Abstract
Nonlinear, co-existing, rotational-acoustic fluid and heat transfer dynamics throughout a cold model of solid propellant motor chamber/nozzle geometry are studied using asymptotic, computational and experimental methods. Moreover a theoretical and experimental work concerning the burning process of microscale solid propellant is considered. Existing knowledge of flow dynamics in inert, cold flow, axisymmetric, nonresonant systems is used to consider near-resonant and resonant processes where acoustic pressure, temperature, and vorticity amplitudes growth is significant. In general, results of these studies may help to identify high heat transfer and erosional burning location in solid propellant motor chambers. An understanding of oscillatory, intense axial shear stress and heat transfer on the side-wall will be useful for developing physically viable boundary conditions at the decomposing interface of a burning solid propellant. 
The modeling effort for the inert and reactive systems will provide designers with conceptual tools and codes that are capable of predicting many important nonlinear, interactive fluid dynamics responses of operating solid propellant motors, from first principles.
Research Project Objectives
The proposed research project is designed to achieve the following objectives:

1. Develop a novel model for multidimensional, co-existing acoustic and rotational  disturbances evolution in a solid propellant motor chamber/nozzle configuration that incorporates coupling, feedback, as well as weakly nonlinear and viscous, acoustic fluid dynamics interactions.

2. Construct cold flow experiment to model the chamber/nozzle geometry of a real solid propellant motor cavity.

3. Predict a casual relationship between propellant burning rate transients and the co-existing acoustic-rotational fluid dynamical flow field in the chamber/nozzle geometry.    

Statement of the Proposed Research

The solid propellant motors industry in Egypt is at the crossroads. The technological revolution around us and the challenge or the legal race between the nations make us to think where we are from this industry. We try in this project to introduce an experimental and theoretical studies as a seed or a corner stone to acquire knowledge of flow dynamics in inert and reactive systems.
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