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HIGH PERFORMANCE POWER SUPPLY FOR THE MORE ELECTRIC AIRCRAFT
Abstract

The project is to develop a power supply system consisting of
(1) asingle-phase Pre-regulator power factor corrector (ac-dc converter) and
(2) adc-dc converter.

A. Significant Results:

1. AC-DC Converter

Two different methods for minimizing the input current distortion have been developed. They were applied on a boost
converter operating with a discontinuous inductor current. The input voltage of th. converter was 120Vac at 60Hz as well as
400Hz. The output of the experimental converter built was 270V, 300W.

In one method, a small portion of the rectified ac voltage was used to modulate the duty cycle of the switch. The second
harmonic component present in the rectified voltage was found to reduce the third harmonic distortion and the total harmonic
distortion (THD) in the input current. The control technique works well with 60 Hz ac input as well as 400 Hz ac input that is
used in an aircraft. A

In the second method, the input current distortion was minimized by shaping the input current to be sinusoidal using equal
energy criterion. In this method, the peak inductor current was made to follow a reference waveform made up of a fundamental
and a third harmonic component. A simple circuit to generate the third harmonic component was also developed as part of the
project. The electromagnetic interference (EMI) caused by the switching converter was minimized using a randomly varying
switching frequency instead a fixed switching frequency.

An electronic load for testing the ac-dc converter was also developed. The load uses linear Power MOSFETSs working in the
constant current region. It is possible to test power supplies of different voltage and current ratings.

2. DC-DC Converter

The dc-dc converter converts 270V dc to a lower voltage (24V to 48V) which is used to drive the subsystems in an aircraft. A
full-bridge converter with zero voltage switching (ZVS) was developed. A phase-shift controller IC (UC 3879) provides the
control pulses to the MOSFET switches in the bridge. The ZVS condition for the switches in the lagging leg was provided using a
saturable core inductor. The switching frequency of the converter has to be matched to the input voltage so that commutation
pulses of proper amplitude and shape are generated. The output voltage of the dc-dc converter is regulated through feedback. The
phase-shift input of the IC is controlled through feedback. The converter provides a constant output voltage for a wide range of
input voltages. '

An experimental converter capable of providing an output of 250W was designed and built. The efficiency of the converter
and the losses in different sections of the converter are accurately measured using a Yokagawa power analyzer. The efficiency is
around 92%. Methods of increasing the efficiency and soft starting schemes are currently being investigated.
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