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X-57 Mission Profile Power Analysis (ANLYS-CEPT-018)

Scope 

The X-57 Mission Profile Power Analysis was developed to evaluate the X-57 traction battery’s performance 
against Mod II, Mod III and Mod IV generic flight mission profiles.  Traction battery system performance 
acceptance testing requirements were developed using data generated by this analysis.  This analysis was also 
used to define the maximum power requirements for the traction system components. 

Mod IV Standard Energy Profile 

The Mod IV Standard Energy Profile is not intended to be used as an actual flight profile.  It is a combination of 
several Mod IV maneuvers and will not be flown in any single flight.  The purpose of the Mod IV Standard Energy 
Profile is to provide the maximum operating requirements for the Mod IV traction system 

Mod III/IV High Lift Motor Airspeed, Power and RPM Modes 

High lift motor RPM in the “Airspeed” mode is dependent on the vehicle’s equivalent airspeed (KEAS).   High lift 
motor RPM in the “Fixed” mode is set to 4800 RPM.  Airspeed, Power and RPM Schedules for the high lift 
motors in the Mod III and Mod IV Profiles can be found in X-57 High-Lift Propeller Operating Conditions Analysis 
Document (ANLYS-CEPT-023).   

DisTributed Thrust Take Offs (DiTTO)  

Mod III and Mod IV Flight Profiles include DisTributed Thrust Take Offs (DiTTO) that engage the high lift system 
in the Fixed RPM mode during takeoff.  Since the primary propulsion motors were moved to the wingtips in the 
Mod III and Mod IV configuration, having the high lift motors engaged in the fixed mode will assist with 
mitigating the effects associated with asymmetric thrust from the primary propulsion motors during takeoff. 

Simulate Battery Performance Plots 

The battery performance plots located at the bottom of each page were generated using an X-57 traction 
battery model developed by Glenn Research Center.  All measurements from the battery model are at the 
battery pack level (8 modules).   The thermal plots assume the battery pack is at 10°C before the start of the 
profile.  Data generated from the battery model were compared to acceptance test data of the battery system 
using the Mod II flight profile defined in this document.   

Airspeed and Altitude Reference Atmosphere 

Airspeed and altitude data are included in the profiles to assist with the thermal analysis.  Referenced 
atmospheric conditions are provided by the X-57 Maxwell Project Reference Atmospheres Guide (GUIDE-CEPT-
002).  The power levels included in this document assume a standard day reference atmosphere. 



Explanation of Mods  

 

 

 

Traction Battery Nomenclature 

 




































