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Foreword

The Aerospace and Defence industry has been at the
forefront of systems engineering for many decades. The
imperatives of commercial success and/or military need
have compelled those in the Industry to seize the
opportunities offered by taking a systems engineering
approach to solve a variety of complex problems.

The insights offered by use of computer based modelling
techniques, which have the capacity to represent multiple
complex systems, their interdependencies, interactions and
their inputs and outputs have propelled the exploitation of
systems engineering by those in Aerospace and Defence.
The approach is not confined to those mechanical and
electrical systems for which stand alone systems models
can be constructed. Rather, it is put to its best use when
considering a major product or service as a system made up
of many subsystems. For example, the optimisation of
aircraft layout involving trade-offs between structural
aspects, aerodynamic design, electronic and mechanical
system performance as well as integrity can be achieved.
Carried out in a balanced way, this can be the most
powerful tool used by the Engineering teams in the process
of defining a light, cheap to manufacture, reliable and high
performance aircraft.

In stark terms, success or failure in the Aerospace and
Defence sector is determined by the approach taken in the
development of systems and how well or otherwise the
systems or their interactions are modelled, understood and
optimised. The most obvious output from such a process is
the resulting system performance, for example how fast
your aircraft can fly and what it can see using its radar. In
addition however, the dimensions of cost and elapsed time
to develop and build a system, together with its inherent
reliability throughout its life, are also all critically dependent
on effective systems engineering from the outset. Projects,



and sometimes entire businesses, will succeed or flounder
on the basis of how well the systems engineering approach
has informed decision making relating to the definition of
responsibilities between, for example, customers and
suppliers, industrial partners or members of an alliance or
team. Effective systems engineering will help to expose
where the natural boundaries are between areas of activity
which in turn informs the definition of suitable contractual
boundaries and terms and conditions of a contract. The
ultimate benefit of this approach is more effective
assignment of responsibilities, enduring contracts and, most
importantly, safer systems.

The ultimate consequence of having a culture within an
organisation that centres on Systems Engineering is that the
inherent approach spills over into other aspects of the
activity across the enterprise involved. Obvious benefits in
manufacturing process optimisation sit alongside the
creation of business information management systems and
other tools each playing a part in the quest for an
organisation to make the best use of its resources, skills and
funding. All of this contributes to the drive for predictable
business performance and business success.

This book exemplifies the need to apply a systems
engineering approach to the aircraft systems as well as the
avionics systems deployed by the aircraft and weapons
systems in the performance of its military role. The
performance and inter-relationship of all systems are
paramount in meeting the air vehicle specification
requirements, which in many future offensive air vehicles
will be unmanned. The authors have described the Aircraft
Systems that emerge from the application of Systems
Engineering to show the benefits to individual systems
performance and whole aircraft design and integration.
Examples of solutions in commercial and military aircraft are



given, which complement the systems described in
companion volumes.

The forthcoming More-Electric Aircraft and More-Electric
Engine technologies as described in various places within
this text herald the approach of innovative and highly
integrated technologies for many of the aircraft systems
that will serve both civil and military applications in the
future. The book has much to recommend it as a place mark
in time in relation to the ultimate maturity and application
of these technologies.

Nigel Whitehead, Group Managing Director - Military
Air Solutions, BAE SYSTEMS



Series Preface

The field of aerospace is wide ranging and covers a variety
of products, disciplines and domains, not merely in
engineering but in many related supporting activities. These
combine to enable the aerospace industry to produce
exciting and technologically challenging products. A wealth
of knowledge is contained by practitioners and professionals
in the aerospace fields that is of benefit to other
practitioners in the industry, and to those entering the
industry from University.

The Aerospace Series aims to be a practical and topical
series of books aimed at engineering professionals,
operators, users and allied professions such as commercial
and legal executives with in the aerospace industry. The
range of topics spans design and development,
manufacture, operation and support of aircraft as well as
infrastructure operations, and developments in research and
technology. The intention is to provide a source of relevant
information that will be of interest and benefit to all those
people working in aerospace.
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