TES'T

March - April 2020
ISSN: 0193-4120 Page No. 11617 - 11620

Engineering & Management

Three Phase AC TO DC Converter for Current
Injection Circuit for Aerospace Application

1B.S Inbasekaran, 2P .Selvam

1Research Scholar, Vinayaka Mission's Research Foundation

(Deemed to be University), Salem, Tamilnadu

2professor, Department of Electrical and Electronics Engineering,
Vinayaka Mission's KirupanandaVariyar Engineering College,
Vinayaka Mission's Research Foundation (Deemed to be University) Salem, Tamilnadu, India

Article Info

Volume 83

Page Number: 11617 - 11620
Publication Issue:

March - April 2020

Article History

Article Received: 24 July 2019
Revised: 12 September 2019
Accepted: 15 February 2020
Publication: 16 April 2020

Abstract

Recent advances in aircraft propulsion technology are progressing towards great
designs and electrical propulsion that are completely electronic. Over the past 20
years, many primary power and drive systems technologies have developed to
the degree that functionality and energy density have become appropriate for
missions in the aerospace industry and secure applications. The reliability and
efficiency of electric motors and drive electronics became feasible; while
forecasts on the development of energy density for battery storage triggered
industry-wide interest in electrical propulsion systems in aerospace. However,
studies of currently obtainable electrical technology, due to excessive battery
weight, inevitably infer a deficit compared with conventional thermal engine
propulsion for larger capacity transport missions. There are already some types
and missions of aircraft today that support electrical propulsion but the cap is
around two person-hours of flight time. This paper shows how this same cap
benefits the task of sky diving under standard commercial conditions, and offers
an example of a brand innovative type of aircraft.
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1. Introduction

with three-phase, two 6-pulse Ac-Dc converter is being
proposed. This topology consists of an asynchronous
injection circuit, connected with two six pulse converters.

The pattern of an electronic system within the industry is
commonly supported the experience of the designer or
maybe a trial-and error method. It obviously does not
result in an optimal design, although analytical
measurements of the component stresses provide a
straightforward and general guideline for the selection of
components and the design of the converter. As an
operation, a front-end converter for telecommunications
power supply modules should be dimension ed which
should have the following characteristics: constant output
voltage of sinusoidal mains currents, high power density,
unit power factor, and ease of the function circuit
structure.

2. Literature Survey

2.1 Three Phase Ac-Dc Converter with Current
injection Circuit

It is moving toward meeting the stringent regulations on
power efficiency for aircraft and spaceships, a topology
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The most significant of this converter is that the
absorption of sinusoidal currents from the Ac system that
encompasses a harmonic content. A 12-pulse system is
applicable by connecting 2 six pulse converters
asynchronously with an addition of low harmonic
injection current, can achieve the output achievements of
a 24-pulse converter. This topology therefore includes a
lower current in components than traditional converter
circuits. Therefore, this topology performance ensures
less harmonic current absorption and also the simulated
results are discussed. The civil aviation industry is
migrating toward the more electric aircraft (MEA) that is
to use electric power to fulfill the load demands on
multiple aircraft subsystems which are conventionally
driven by other power resources. Thus, there'll be
introduced an oversized amount of recent electric power
demands which are safety-critical for aircraft’s flight and
this might lead the challenge for a reliable and efficient
power management problem (PMP): the balance between
the aircraft demands and power supply while reducing the
operation costs. In order to deal with the PMP for civil
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aircraft in a great electrical environment, we specifically
provide a detailed and systematic modeling of whole
power supply resources (battery and fuel) and safety-
critical electrical loads and cast the PMP as a nonlinear
mixed-integer programming issue; we establish a realistic
solution methodology for the appliance on the essential
civil MEA. The anticipated formulation and solution
algorithm will result in an efficient power schedule with
minimum battery and fuel operating costs by sensitive co-
shipping between storage devices, gas turbine generator,
and countless electrical MEA each. Numerical test results
confirmed the economic and operational effectiveness of
one actual civil aircraft case [3]. Past publications for the
enhancement of the Civil MEA control system power
management scheme concentrated on the following two
ways [4]. In a conventionally civil aircraft, excluding that
the avionics and commercial loads are given by the
electric power [5], the chief aircraft’s power extraction,
such as fuel pumping into engine combustion chamber,
hydraulic pump drive for primary flight control actuation,
warming of the leading-edge wings/elevators for ice
protection, and compressor spinning for cabin
environmental control, is all resorted to the nonelectric
resources, which include mechanical, pneumatic power,
and hydraulic [6]. However, the integration of the huge
electric concept into the civil aircraft will beginning
several challenges for the operation of its power system
[7-10], Especially the Power Management Problem
(PMP) that is an significant scheduling issue before an
aircraft executing a flight mission, to ensure that there is
sufficient power generated at any moment in time to be
alike to the power consumed over the entire flight
duration.

2.2 Electric Aircraft

Integration of power electronics is extremely necessary in
order to achieve configuration of the MEA system.
Validating such a system needs large-scale simulations
involving several parts, as well as evaluating overall
device output using various techniques. More Electric
Aircraft often requires huger levels of power electronics
integration and reliability. To meet these stringent
requirements, MEA's intelligent power solutions, which
include aerospace power core (PCM) module along with
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integrated field programmable gate array (FPGA) and
hybrid power drive (HPD) are required. The PCM
maintains the electrical motors employed in applications
like undercarriage systems, primary control actuation, and
other systems. The device interfaces seamlessly with both
flight controllers and aircraft power supplies, providing
vital sensor feedback for health monitoring. Irframe
manufacturers and system OEMs may require a high
degree of device-level engineering expertise including
advanced electrical and device modeling, system and
thermal analyzes, as well as testing and certification.
Such capabilities cannot be obtainable inside a company
at times. In these situations, drawing on externally
available knowledge will accelerate the creation of
customized solutions for aerospace applications.

3. Proposed Methodology

Tomorrow's aircraft are much safer, more efficient, green,
and much less noisier due to migration to MEA system
configurations, and finally to an all-electric configuration
aircraft, which is likely to soon become a reality. As they
find application across multiple platforms, including
Unmanned Aerial Vehicles (UAVS) and commercial and
military aircraft, the aircraft industry will continue to
invest in developing MEA technologies. This basically
means that tomorrow's aircraft must use more power
produced by the electromechanical or electro-hydrostatic
actuation and pneumatic device to exchange mechanisms

3.1 Aerospace Power Grid

The presence of MET for aerospace systems has focused
attention on AC and hybrid DC and AC-based power
management and distribution (PMAD) systems. The
schematics in Figs. 4 and 5 show a commonality within
the use of electronic converters, photovoltaic (PV) solar
arrays and batteries. PEBB-related integration problems
in aerospace systems include power and frequency range,
application-and mission-dependent warm temperature
range, weight and size, electromagnetic interference, and
efficiency. Resolving these problems is predicted to push
the rapid insertion of electronic modules into aerospace
technologies.

Electric Motor
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Figure 3.1: Mixture Electric Propulsion Architecture
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A usual HEP concept is shown in Figure 3.1 The aircraft
is often designed to have onboard charging or convenient
exchange of batteries for the next mission for rapid
rotation.

4. Aerospace Applications

This is achieved through features such as Communication
between different data systems so that users may access
multiple systems with one link. Giving weather and flight
planning related information that will enable airline
correspondents and traffic managers to cooperate on the
routing and redirection of traffic supported in real time,
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such as current traffic management initiatives and airport
runway configurations. Multiple information such as
estimated arrival time, scheduled arrival time can assist in
better navigation planning. While power electronics has
played a key role in controlling electrical drives for
industrial and aerospace applications since 1909, the
recent developments and inventions in semiconductors
have brought about a revolution in the field of power
electronics that ends in several converter topologies.
There are two types of AC-AC converters, for example,
which transforms fixed AC voltage and frequency with
variable frequency into variable voltage. Figure 4 shows
topologies for the AC-AC and DC-DC converters

AC-DC Topologies

Two stage DC-DC Single stage
conversion Convertor conversion (AC-
AC-DC-AC AC)
Voltage Current source Battery Cyclo Matrix
source Inverter convertor
. Inverter
inverter

Figure 4: shows structure of AC-DC converter topologies

5. Future Work

Power electronics plays a really important and major role
in aerospace power systems and on-board electric
propulsion. Future multi-requirements and varied load
demands the use of multi-level converters. The use of
dual-electronic modules and common hardware for
aircraft and spacecraft will reduce production costs and
optimize reuse of the system while increasing system
performance and reliability.

6. Conclusions

The use of a hybrid electrical system could provide a
viable bridge between legacy certification standards and
emerging new fully electrical aircraft standards. In
addition as device redundancy, the way the conventional
ICE is combined with electrical components will give
improved efficiency. This modifies the entire risk profile
for the investment, growth, and activity of aircraft capital.
It is clear that more and more hybrid and electrical
aircraft designs arise from small forms of light sports to
intercontinental heavy transport. It is inevitable that new
aircraft design opportunities will lead to a variety of
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different types with technological and commercial
viability, but needing regulatory and certification
frameworks to be reformed and advanced. Many aircraft
electrical and distributed propulsion studies consider the
possibilities that can only arise until major new battery
storage technology and other future enhancements to the
EPS happen. The study described here exemplifies the
very fact that with current levels of technology, HEP
technology can have utility in aviation today. However,
the study displays that new aircraft built using current
HEP technology will lead to development and can only
advantage from the advent of future technologies instead
of being superseded.
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