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The fundamental aspects of rockets and the current trends in rocket propulsion are dealt with in this
course. Starting with description of motion in space, the requirements of rockets for placing space-
crafts in different orbits and escaping the gravitational fields of the planets are examined. The
operating principles and design aspects of solid propellant, liquid propellant, electrical, nuclear and
other types of rockets are dealt with. The rocket equation is subsequently formulated, following
examples of the motion of a sled from change of momentum and movement of giant squid in deep
seas. Existing and proposed technologies are summarized and the technical challenges in each of
these areas are addressed. A look at the development of rocket propulsion and its progress over the
past six decades. The term rocket refers to a liquid- or solid-propellant powered vehicle. The course
summarizes the essentials of rocketry and some important facts that are required for rocketeers to
understand. Rocket propulsion is a classical example of a thermodynamic cycle and involves four
stages: reaction, expansion, exhaust, and thrust. The underlying physics of the cycle are revealed in
the discussion of thermodynamics and a step-by-step procedure is followed to find the net loss or
gain for energy, work, power, mass, etc. Analysis of the examples of rocket propulsion is provided.
(from nptel.ac.in ) A look at the development of rocket propulsion and its progress over the past six
decades. The term rocket refers to a liquid- or solid-propellant powered vehicle. The course
summarizes the essentials of rocketry and some important facts that are required for rocketeers to
understand. Rocket propulsion is a classical example of a thermodynamic cycle and involves four
stages: reaction, expansion, exhaust, and thrust. The underlying physics of the cycle are revealed in
the discussion of thermodynamics and a step-by-step procedure is followed to find the net loss or
gain for energy, work, power, mass, etc. Analysis of the examples of rocket propulsion is provided.
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The behavior and design aspects of small solid and liquid propellant rocket motors are described,
based on the ground rules of thermodynamics, applicable to advanced generation rockets such as
nuclear solid propellant rockets and nano-scale solid/liquid hybrid rockets. These rules provide the

basis for using simple analysis and design methods. The key design aspects of re-entrant motors are
highlighted. Motivation problems and solutions of the complex re-entry and retrograde scenarios in

the design of such motors are provided. The fundamentals of the problem of propulsion are
explained to the reader, using a simple but exact mathematical model. In a similar manner, the

typical performance, limitations and theoretical models of rockets employing ballistic methods and
the principles of optimum mechanical design of a motor are discussed. The reader is provided with
mathematical insights into the design and construction of combustion chambers, ignition systems,

and burn rate enhancers, using the most appropriate methods. In addition, numerical analysis of two
combustion chamber types, including the pressure ratio method, is provided for quick-fire rockets. In

this book, a concise description of the basic instruments used for measuring the forces and
acceleration of a rocket, including their use and their various modes of operation and calibration, is
provided. This includes the measurement of rocket thrust in the form of a force diagram, one of the
most valuable tools for establishing the thrust curves of a rocket motor. The author also explains the
use of brakes for slowing down or stopping a rocket with a specific thrust curve for a fixed velocity.
Ground braking techniques for turning an aircraft at high air speeds are discussed. A discussion on
the simplified method of classifying the types of motors based on the mode of operation, critical

velocity and performance specification is provided. 5ec8ef588b
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