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Novel Cycle Engines and More Electric Engines

�‡Novel Cycle Engines:
�‡ High percentage of power extraction requires 

novel gas turbine engine cycle designs 
�‡ This introduces the need for control strategies to 

schedule operation of the engine and its variable 
geometry in coordination with the power 
extraction demands placed on the engine

�‡More Electric Engine (MEE) Designs
�‡ MEE replaces conventional mechanical and 

pneumatic driven accessories with electrical-
mechanical actuators.

�‡ Readily available source of electricity is expected 
to accelerate transition to More Electric Engine 
(MEE) controls and accessories
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NASA hFan (Parallel Hybrid Electric Turbofan) 
with Variable Area Fan Nozzle (VAFN)
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Summary

�� Electrified Aircraft Propulsion offers a paradigm shift towards the design and control of aircraft 
propulsion systems

�� EAP systems are expected to be more complex and require coordinated operation between 
turbomachinery and electrical components

�� Dynamic coupling between EAP turbomachinery and electrical components offers several 
control design challenges and opportunities

Including control considerations early in the EAP design process can 
improve overall efficiency and performance!
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Modeling Tools to Support Electrified Aircraft Propulsion 
(EAP) Control Design

�� Dynamic propulsion models used 
for control design must capture:

�¯ Relevant system dynamics
�¯ Performance/efficiency variations 

due to changes in operating point 
�¯ Operational limits
�¯ System degradation and faults

�� EAP control design will require 
integrated dynamic models 
consisting of turbomachinery, 
electrical components, and thermal 
management systems
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