February 24, 2011
Naval Innovative Science & Engineering (NISE)
Advanced Rotor/Bearing/Seal (Rotordynamics) Course
Statement of Work


PID# 1300196564
A. Technical Requirements

The contractor will teach a short course on advanced rotor/bearing/gear/seal dynamics with a focus on analysis of turbine engines, helicopter drive systems, and test rigs under responsibility of NAVAIR and more specifically AIR-4.4.
1. Detailed Course Requirements
1.1 The course will be one week long (4.5 days within one calendar week) at a date to be selected between April 1 and July 31, 2011. 

1.2 The course location (in the Patuxent River NAS area) will be selected and arranged by AIR-4.4.

1.3 The course can have as many as 20 attendees to be selected by AIR-4.4.

1.4 The course will use ROMAC Rotordynamics Software currently in use in AIR-4.4.2.2.  If newer versions of the current software are to be used, they will be supplied to AIR-4.4.2.2 engineers at least 14 days prior to the class start.
1.5 Course cost will include:

1.5.1 Travel and expenses for the course lecturers.
1.5.2 Development of course presentation/notes for the course lectures.

1.5.3 Copies of the course notes will be supplied in electronic form for distribution to the course attendees.

1.6 Major topics covered by the course will include (individual topics can be changed based on discussions between AIR-4.4 and vendor):
· Introductory Talks on Rotordynamics

· Flexible and Rigid Rotors

· Critical Speeds 

· Rotor Stability

· Unbalance Response

· Modeling of Rotors with Coupled Lateral, Torsional, Axial Vibrations

· Use of New ROMAC Rotor Graphical User Interface

· Balancing of Rotors

· Analysis and Design of Radial Fluid Film Bearings

· Analysis and Design of Thrust Fluid Film Bearings

· Fluid Film Bearing Optimization for Stability

· Gas Seal/Compressor Instability Excitation

· CFD Modeling of Seals

· Static and Analysis of Rolling Element Bearings

· Stresses in Rolling Element Bearings under Dynamic Loads

· Squeeze Film Dampers 

· API Vibration Specifications

· Analysis of Gears

· Gear Trains

· Use of ANSYS in Modeling Rotor Systems

· Analysis of Electric Motors

· Torsional Vibrations in Start up of Synchronous Motors

· Rotordynamic Modeling of Aircraft Engines

· 3-D Modeling of Aircraft Engines

· Blade Mistuning Effects in Aircraft Engines

· Modeling of Jet Engine Internal Flows

· Modeling of Heat Transfer in Engine Components

· Industrial Case Histories

· ROMAC Rotordynamics Software

· Test Rigs

· Identification of Rotordynamic Problems

· Rotor Rubs

· Analysis of Rotor Shaft Bows

· Characteristics of Rotor Failures
B. Delivery Date

Course will be completed with 4 months ARO.
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