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@ AAM Project Partnership Support of the Industry Timeline

* NC Series Operational Demonstrations — Focus on AAM partnerships with NASA as facilitator
» X-Series Simulations — NC / ATM-X lead preparing airspace partners to support NC flight activities
* R&D Flight Tests -- Build-up and research flights with partners bringing key technologies/vehicles
* Includes AFCM and HDV technologies and partners with IAS research and demonstration flights
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@/ NC-1 Objectives and FAA Pillars Alignment (UML 1-UML 2) s

Accelerate Certification and Approval: Develop and assess an integrated approach to

vehicle certification, pilot licensing, and operational approval. rastructu

Develop Flight Procedure Guidelines: Develop preliminary guidelines for flight procedures
and related airspace design criteria.

Evaluate the Communication, Navigation, and Surveillance (CNS) Trade Space: Explore and

evaluate CNS requirements, options, and trade-offs.

Demonstrate an Airspace Management Architecture: Demonstrate and document an
airspace system architecture capable of safely managing scalable AAM operations
without burdening the current air traffic management system.

ldentify Community Integration Needs: Conduct initial characterization of the community

noise of AAM vehicles through measurements of vehicle ground noise.




Data Products & Processes with FAA

NASA | FAA Collaboration

FAA UAM Focals Data Element Card @@ O

Title Critical Azimuth Controllability (OH58C)

Data Element Type Dynamic
. . Scenario 123 UTE NA
AVS — AVIat I 0 n Safety Metric Type Vehicle Maneuver Trimmed Flight Control
Positions (TFCP)

Phase of Flight Inflight Event Range Flight
Objective
Review participant provided engineering data and notes on low speed flight characteristics. Critical
Azimuths should be identified for participant designs, and an all azimuth chart provided to show the
ability of the UAM vehicle to hover in ground effect in varying wind conditions. Note any reductions in |
all azimuth capability as a function of altitude, weight, temperature, failure state, etc.
Critical Azimuth tests for the OH-58C will be conducted to validate “book” numbers for all azimuth
capability, and to demonstrate flight test techniques. Low-speed forward, rearward, and sideward
flight tests will be conducted to observe control margins and critical control axes for the OH-58C.
Record GW, HP, OAT.

AJO — Air Traffic Organization

APL — Policy, International
Affairs, and Environment | e e

Test Conditions

ref: Gross Weight (GW), Center of Gravity (CG), Azimuth (), Groundspeed (KTAS), Torque/Power (Q)
Test Limitations: <3 knots wind

Test Tolerances:

Knock it Off: >=10% control margin remaining

ARP - Airports (

National Data Requirements

Campaign

|dentify

ANG - NextGen Current -

Description

All Azimuth demonstration (no calibrated pace vehicle)
Sta n d a rd s In Level Flight (IGE) — maintain 10 foot skid height, slowly increase translation speed at the target
W k' AG C — Offi ce Of th e C h ief azimuth (side/front/rear), record control positions. Evaluate areas of emphasis around and at critical
or Ing roup . . azimuths. Translate at a given Azimuth angle, ¥, while monitoring control position until 10% control [
& PO | I C I e S margin is reached in any control axis. Capture comments on controllability characteristics. 0 "o‘
Counsel ; \
Notes H AAM 3
Knock it off - 10% control margin remaining H E
' .
: Implementation ;
. .
H i
Test Course Description H P I an :
Flat Surface with reference lines . 1
H . i . .
. .
%, Credits: David Dunning, FAANC Lead
..IllIlllllIlllllIlllIlllllIIIIIIIllllllllllllllllll"‘

Performing collaborative gap analysis for existing standards and policies

across all lines of business in the FAA to enable UAM operations




XL NC Execution in FY21 — NC Developmental Test
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@ NC Developmental Test Objectives

NC-DT Goal: Ensure that NASA is fully prepared to execute NC-1 event in a manner maximizing
benefits to the AAM community

DTO-1: Assess Maturity and Robustness of NASA Proving Ground
Full Success: Collect data to support analysis of the flight test and simulation infrastructure for Scenarios 1-4.

DTO-2: Assess Effectiveness of NC Testing Processes, Logistics, and Data Collection

Full Success: Guide one partner organization through technology readiness, test readiness, flight and simulation
execution, and data collection processes.

DTO-3: Preliminary Assessment of Partner Capabilities and Systems Performance

Full Success: Conduct flight test and simulation for at least one partner aircraft/airspace system to collect vehicle,
airspace, and connectivity/communication performance data against the requirements for Scenarios 1-4.

DTO-4: Assess the Suitability of NC-1 Scenarios

Full Success: Assess the applicability of the scenarios through the execution of at least three of the NC-1 scenarios
with at least one vehicle and one airspace partner.




@/ DTO-1: Assess Maturity and Robustness of NASA Proving Ground
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DTO-1: Assess Maturity and Robustness of NASA Proving Ground

Minimum Flight Characteristics

required for Urban Operations

— All Azimuth Capability
— Windward/Leeward effects on controllability
— Tailored UAM civil certification HQ tasks

VEHICLE minimum requirements

Condensed UAM
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@ DTO-1&2: Assess Effectiveness of NC Processes, Logistics, and Data Collection
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@/ DTO-3&4: Preliminary Assessment of Partner Capabilities and Systems
Performance

Collect flight characterization data, such as, accel/decel, climb/descend, bank
angles, approach angles, departure angles leveraging, missed approach, balked
landing

Collect acoustic data to inform eVTOL noise evaluation database

Vehicle State Data Energy Data Rotor Data

Aircraft true airspeed Battery Charge State
Ground speed Battery Temperature
Flight path angle Consumption Rate
Barometric/Geo altitude Health indicator
Pressure altitude

Vertical velocity (v,)

Vertical speed Transition Data
Magnetic heading

True heading
Latitude/Longitude

Lat/Lon acceleration

Pitch, roll, yaw rate & angle
GPS/UTC time sync data

Inceptor Data

Inceptor force
Inceptor position
Inceptor modes/speeds

*  RPM (5 bladed rotors)
*  Blade angle (for all)
. Rotor geometry

Pilot Interfaces

Transition schedule
TX-Transition
Transition test block
Transition performance

Control requests
Right hand inceptor
Left hand inceptor
Rudder Pedals




O-4: Assess the Suitability of NC-1 Scenarios

Scenario 4 Acoustic Testing

Microphone station

Antenna for
wireless control

High quality microphone

National Campaign will provide
* Microphone array to process ground noise contours for each flyover;
UTC timestamped data for synchronization with aircraft tracking data

* Will enable initial assessment of the noise impact for various phases
of flight, including near vertiport operations and en route
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