Modernized Control Laws for a Heavy Lift Transport Rotorcraft

Statement of Work

Introduction

Many of today’s helicopter’s first flew in the 1970s.  The stability control augmentation systems (SCAS) were originally designed to meet the limited requirements which resulted in SCAS control laws being optimized for operations in the day Visual Meteorological Conditions (VMC). New rotorcraft coming off the design board will be expected to be optimized with new technology, both hardware and software, which will enable unlimited restrictions in poor meteorological circumstances and poor or degraded visual environment operations.  The opportunity exists to develop low workload, all weather aircraft suitable for scheduled civil transport operations.

Scope

The goal is to use this opportunity to improve an existing vehicle’s handling qualities by incorporating new modern control laws that provide attitude command/attitude hold control response for low speed near-Earth tasks and hover hold/translational rate command responses in and around hover.  The overall program is divided into three phases:  Phase 1 is the development of the modern control laws, and includes defining requirements, response type, architecture, modes, linear analysis, and some limited piloted simulation;  Phase 2 is the formal piloted simulation evaluation;  and Phase 3 is the flight test demonstration.  Only Phase I is defined in this SOW.

Tasks

The following is a list of tasks required to support the effort: 

Task 1.  Provide handling qualities and flight control subject matter expertise to perform and/or contribute to program tasks and milestones, such as development of modern control laws (MCLAWS) specifications, plans, and integrated product teams (IPTs), as well support control system engineering

activities such as reviews, modeling/simulation analyses, as necessary to meet objectives.  Efforts from this Task shall be documented in emails, technical memorandum, or white papers.

Task 2.  As part of the flight dynamics modeling and control system analysis, provide assistance and support in evaluating control system performance and simulation platform handling qualities.  Efforts from this Task shall be documented in emails, technical memorandum, or white papers.

Task 3.  Provide assistance in evaluating expanded SAS authority limits and the requirement for possible addition of trim actuators.  Results, recommendations, conclusions or findings shall be documented in emails, technical memorandum, or white papers.

Task 4.  Assist in conducting initial piloted simulation assessment to evaluate and refine the aircraft’s modern control laws.  This activity will include assistance in development and coordination of test plans, data reduction, and documentation of results.

Period of Performance

12 months from the initiation of the task.

Schedule

The travel includes at least two one-day trips to Ames for collaboration and coordination.  In addition, travel will be required to support:  two weeks of piloted simulation at another Government site.  Technical milestones will be driven by the actual dates of the piloted simulations.  The documentation requirements are listed above within each task. 

