
Attachment L–1.—Sample Tasks for Air breathing 
Engine Technology Area (2.1)

The responses to the following Sample Tasks will be evaluated to ensure that the Offeror understands the technical requirements sought and has the capability to perform the technical work required.

Offeror’s Response Required for Evaluation: The tasks listed below are examples of possible tasks in this Technology Area. The Offeror is not being asked to complete the actual work outlined in the Sample Tasks. For the purpose of this evaluation, the contractor shall only submit their plan on how they would address each sample task to solve the technical problems presented. The following shall be included: 

1. Plans on how Offeror would address each sample task to solve the technical problems presented. These plans shall include a detailed technical approach and basis for the approach. In addition, the Offeror shall identify any critical technologies associated with the task.

2. Prior relevant work that is directly applicable to the sample task.

3. Schedule with milestones and deliverables, and make/buy decisions indicating which work will be done in house and which will be subcontracted.

4. Workforce, skill mix, and skill level required to complete the sample task.

5. Unique analysis tools and facilities available with the Offeror that would provide added value. 

6. Top-level risk assessment, identifying key risks associated with performing the sample tasks and potential actions to mitigate these risks.

Note: Specific tasks will require cost plans to be submitted in Volume 2. Instructions for this are given in L26 of Section L.
​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​Task 1: High-Pressure Ratio High-Performance Compressor Front Block, Sample Task

Objective: Design and fabricate a high-performance multistage compressor front block for application to modern high-bypass ratio, high-performance engine systems.

Description of Work to be Performed: The Contractor shall design and fabricate hardware for a scale model, high-pressure ratio compressor front block with ability to be tested at either a NASA or contractor facility.

The compressor shall have three stages delivering a pressure ratio of 5.6 in three stages at a flow rate of 26 kg/sec and a maximum of a 20-in. rotor diameter. 

The transonic multistage compressor shall be designed to be tested to enable the measurement of detailed aerodynamic performance with wall static taps, rakes, and surveys to measure total pressures, temperatures, and flow angles. Also, instrumentation for blade stresses and aero-mechanical response shall be included. The Contractor shall include a detailed schematic indicating realistic placement of instrumentation for obtaining the required measurements prior to fabrication. The Contractors shall include a list of design tools to be used identifying what each will be used for in the overall compressor design.
Period of Performance: 1.5 yr

Task 2: High-Bypass, High-Performance Low-Noise Fan System Test Evaluation and Demonstration Sample Task

Objective: Design, test, and evaluate a high-performance, low-noise fan stage for application to modern high-bypass ratio, high-performance engine systems.

Description of Work to be Performed: The Contractor shall design and fabricate hardware for a scale model high bypass ratio fan/nacelle that utilizes two noise reduction technologies for acoustic and performance testing and evaluation. Predictions of the noise benefit and aerodynamic performance shall be included in the rationale for using the chosen noise reduction technologies.

The test hardware shall include a complete fan stage, nacelle (inlet, nozzle, etc.), and core/booster simulation. The test hardware shall also include adequate instrumentation to perform the required measurements for acoustic and performance evaluation. The scale model shall be tested in a government or contractor facility, and the testing will include, at minimum, detailed aerodynamic performance surveys, acoustic measurements, and flow velocity and turbulence measurements 

Period of Performance: 3 yr

Task 3: Propulsion Systems Laboratory (PSL) Engine Icing Test

Objective: Provide a full-scale engine for ground testing appropriately instrumented to detect and quantify ice accretion locations on internal engine components and assess overall engine performance under simulated icing conditions using NASA’s Propulsion Systems Laboratory (PSL) facility.

Description of Work to be Performed: The Contractor shall provide a fully instrumented small to medium production gas turbine engine (up to 35K lb thrust class) in test-ready condition suitable for integration into NASA PSL, assuming generic facility interface hardware will be provided by NASA. The instrumentation will be sufficient to detect and quantify ice accretion locations and engine performance.

Period of Performance: 1 yr

Task 4: Ceramic Matrix Composite (CMC) Turbine Component

Objective: Design, fabricate, and demonstrate engine capability of a high-payoff environmental barrier coating (EBC)-coated CMC turbine component.  

Description of Work to be Performed: Contractor shall select and design three EBC-coated CMC turbine components based on eventual retrofit into a current commercial engine with significant projected performance benefits over the replaced metallic component. 

Design activities shall include rationalization not only of the CMC component selection and its anticipated performance benefits, but also of the selected CMC and EBC constituent compositions, geometries, and processes, and their capabilities to satisfy the component design features and thermostructural requirements.  

The Contractor shall conduct a preliminary design review of the initial design at NASA Glenn. 

Based on NASA approval, the Contractor shall then demonstrate initial component feasibility by fabricating subelements with representative critical component design features and by conducting appropriate subelement tests under simulated engine conditions. Subelement tests shall demonstrate both CMC and EBC capability. The Contractor shall outline details of their fabrication process of the representative critical component design features required and include what tests will be performed to demonstrate the CMC and EBC capabilities.

After detailed design review and NASA approval, the contractor shall design and fabricate a full-scale EBC-coated CMC component and conduct rig tests to demonstrate predicted durability under environments and/or cycles representative of engine conditions. The Contractor shall identify scale-up issues and associated risks that need mitigation.
The Contractor shall submit a test plan to NASA prior to the initiation of rig testing. 

The contractor shall provide NASA with at least three examples each of all final subelements and the final EBC-coated CMC component for further evaluation at NASA.  

Period of Performance: 2 yr


