Rotorcraft Noise Model Tool Development and Applications

Statement of Work

Introduction

Helicopters and other rotary wing aircraft have been limited in civil and military operations by noise issues that often are subjective and nonquantitative.  NASA must clearly establish the technology to enable accurate understanding of rotary wing aircraft emitted noise fields and how they influence human reaction.  

The scope of this effort is to development of rotorcraft noise modeling technology facilitates the creation of sound animation video files and provides a 3D perspective view of the sound contour motion.  The 3D tool will visualize the local terrain used in an existing rotorcraft noise analysis program and allow the user to select the view perspective.  

Scope

The rotorcraft noise modeling technology will build upon an existing computer program that simulates rotorcraft and tilt rotor vehicle noise and has been recently expanded to include atmospheric sound propagation effects over varying terrain.  The program calculates the noise levels (in a variety of noise metrics) at receiver positions on the ground either at points of interest or on a uniform grid.  Rotorcraft operations are defined as either single flight tracks or as multiple flight tracks with varying vehicle types and flight profiles.

This effort will support development of rotor noise modeling technology by providing a 3-D view of the sound contour motion.  The 3D tool will visually render the local terrain used in the analysis and allow the user to select the view perspective.  The analysis will be adapted to interface with the 3D animation tool.   

Elevation data for the United States are available in digital form, and similar data are increasingly available throughout the world.  The existing suite of programs read only USGS terrain files for the creation of RNM elevation files. 

Lastly, the Rotor Noise Model (RNM) computer simulation model requires validation with existing test data.  The contractor shall provide one or more audibility algorithms for inclusion in RNM and assess the differences when applied to the existing acoustics database for one or more helicopters selected by the Government.

Tasks

The Contractor shall create a stand-alone tool with a graphical user interface that permits the creation of sound animation video files in AVI format.  The Contractor shall adapt the analysis as necessary to output the appropriate single event analysis files that will interface with the animation utility.  The Contractor shall create documentation for the 2D video animation tool.  The Contractor shall develop the Video Animation tool to include a 3D perspective view of the sound contour motion.  The 3D tool shall visually render the local terrain used in the analysis and allow the user to select the view perspective.  The Contractor shall adapt RNM as needed to interface the 3D animation tool.  The Contractor shall create documentation for the 3D video animation tool.

The Contractor shall expand terrain data input files for the RNM data processing. This will include, but not be limited to, the standard Army Graphical Information Data format, namely DTED for creation of the RNM elevation files.

The Contractor will within the RNM simulation conduct an an assessment of current technology methods (Fast Field Propagation and Parabolic Equation formulations), their domains of applicability, the inherent limitations of the various formulations and a proposal for implementing additional propagation techniques into RNM and conduct an assessment of audibility of predicted helicopter noise.
Deliverables

The Contractor shall provide documentation for both the 2D and 3D video animation tools and the enhanced terrain elevation simulation capability.  The Contractor shall also provide a Research Report containing a comparison noise propagation techniques and audibility algorithms and validation using measured helicopter noise data as appropriate.
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