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ABSTRACT: The ever growing demand for more electric power in modern aircraft coupled
with the shrinking available space for the onboard electric equipment bays translate into rising
power density requirements for airborne electrical equipment. The situation is further
complicated by the increasing use of composite materials in equipment and structures with lower
temperature limits and poor thermal conductivity. This forces lower operating temperature limits
of the electrical equipment and prevents the use of structures as a heatsink as they have
conventionally been used. Combining these opposing requirements drives the design of the
electrical equipment to be at the highest efficiency possible throughout all operating modes. The
high efficiency requirement applies to all electrical systems on the aircraft, including the



generation system, the primary and secondary distribution systems and all the systems that utilize
the electrical power.

The aerospace industry is addressing these challenges with bold measures, designing the
most efficient equipment possible and combining the intelligent use of this equipment to perform
multiple duties during the different flight profiles. This maximizes the utilization of the allotted
space and minimizes the cooling requirement. This is achieved by tasking one power electronics
controller to serve a number of motor loads through a matrix of contactors. As the flight profile
changes and different loads are required, the flight computer commands the power electronics
controller to perform different functions. The controller then reconfigures the contactor matrix
and resumes its new role with different operating conditions. This is just one example of “doing
more with less”.

The talk will cover the above challenges in more details and will attempt to define
efficiency and its drivers to the aircraft industry. The constraints of power quality and EMI/EMC
requirements on both the generating and utilization equipment will be described. The steps taken
to make the electrical system and the use of electrical power on the aircraft as efficient as
possible will be elaborated. A few examples of both aircraft and space based power electronics
equipment will be presented.
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