Multi-fidelity Simulations of Propulsion Systems

By

Dr. John K. Lytle

NASA Glenn Research Center

Cleveland OH, 44135

A revolutionary change in how propulsion systems are designed, built, and operated is possible by extending high-fidelity computational simulation from components to fully integrated systems.  The impact will not only be a large savings (50%) in development time and cost but also a greater innovation in the system configurations that will lead to reduced manufacturing and operational costs.   Since not all of the components in a propulsion system can be modeled accurately with a high level of fidelity, a multi-fidelity simulation framework must be developed that enables the fidelity of the analysis to be varied within the system depending upon the nature of the problem to be solved and the accuracy of the available component models.

The paper will report on the significant progress made to enable routine use of 3-dimensional system simulations in the design and development process.  This includes the validation of a 3-dimensional simulation of a modern high bypass gas turbine engine that executes in less than 15 hours.  The basic framework, called the Numerical Propulsion System Simulation (NPSS) Version 1.6, is commercially supported and is currently in use at NASA and in industry.  

