                                   ME 411  -  Propulsion Systems
2003-2005 Catalog Data: (4R-0L-4C) Applications of basic principles in the study of the performance characteristics of air and space vehicles.  Aerodynamics of steady one dimensional isentropic compressible flow.  Shock waves, gas turbines, turbojet, turbofan, turboprop, turboshaft, ramjet, nuclear propulsion and space propulsion systems are discussed and compared.
Textbook:     Hill, R. E., and Peterson, A. B.,  (1992).  Mechanics and Thermodynamics     

                      of Propulsion,  2nd Edition, Addison-Wesley:  Reading, MA. 

Professor:     L. W. Sanders

Goals:           To introduce:

                      *   The students to the application of basic principles to air breathing and     

                           rocket propulsion systems

                      *   The students to optimization methods in aerospace propulsion systems

                      *   Methods of analysis and iteration in aerospace propulsion systems.

Objectives: 

                      *   Understand and be able to solve problems involving thrust nozzles

                      *   Understand and analyze liquid propellant rocket engines

                      *   Understand and analyze solid rocket engines

                      *   Understand and analyze ramjets

                      *   Understand and analyze turbojets with afterburners

                      *   Understand and analyze turbofans

                      *   Understand and analyze propellers
                      *   Understand and analyze turboprops

                      *   Understand the effects of power plants on aircraft design

                      *   Understand the effects of power plant installation on aircraft 

                           aerodynamic performance

Prerequisites

By Topic:       ME 301 – Thermodynamics II

                      *   Ideal gas relations

                      *   1 - D isentropic compressible flow

                      *   Stationary normal shocks

                      *   Nozzle flow

                      *   Combustion

                      *   Adiabatic efficiencies of turbines, compressors, and nozzles

Course Topics:

                      *   Review of thermodynamics (3 classes)
                      *   Propulsion devices (2 classes)

                      *   Converging – Diverging nozzles (4 classes)

                      *   Liquid rocket engines (5 classes)

                     *   Solid rocket engines (4 classes)

                     *   Ramjets (4 classes)

                     *   Turbojets (4 classes)

                     *   Propeller performance estimation (4 classes)

                     *   Turboprops (2 classes)

                     *   Power plant effects on aircraft design (2 classes)

                     *   Power plant /vehicle integration (2 classes)

Class/Laboratory Schedule:
             Class/Lecture: 4 – 50 minute periods per week for 10 weeks

             Laboratory:     None

Professional Component:

             Engineering Science:  4 credits or 100%

             Engineering Design:    None
