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Abstract

The College of Aeronautics (CoA) at Cranfield University believes that the best way of teaching design is
for the students to learn design by doing it. in a structured manner. It also believes in the maxim - "the devil is
in the detail" and that a design is only complete when it has been buil t , flown and certificated. Designers need
to be aware of, and experienced in. all of the intermediate stages between concept design and certification.
They also need to be taught to function as members of group design teams, because that is the usual way that
Industry works. All of these factors led to the establishment of a full-time Masters programme in Aerospace
Vehicle Design, the focus of which is the Group Design Project (GDP). This philosophy was proved to be
successful over many years and was continued and expanded in the design of the Masters course in Aircraft
Engineering - the subject of this paper. This programme is a three-year part-time M.Sc. course, which
comprises the same major elements as the full-time course. The students attend lecture modules, perform
a piece of individual research and work on a GDP, It was this last element that particularly attracted the
launch and predominant customer for the course, the then Military Aircraft Division of British Aerospace
(BAe). BAe like the basic philosophy of teaching the design process by placing someone in a project group
with an individual responsibility but having to cater for the needs of the group and project as a whole. In
February 1995 the Aircraft Engineering course was launched with 15 students, who began the rirst intake,
working on major modifications to the CoA's A1 Acrobatic aircraft, which itself resulted from work of former
students. The GDP on the fu l l - t ime course in Aerospace Vehicle Design concentrates on the prel iminary and
detail design of a whole aircraft, wh ich has been previous!} defined in terms of basic geometry, mass,
performance, characteristics etc. by staff. However. BAe and Crantield w i^hed to address a greater extent of
the full-design process, as mentioned above. In th i s way the s tudents wou ld , in the space oi three vears. be
given first-hand experience of a much wider extent of an aerospace project than could ever be the case w h i l s t
working on major aircraft projects in a manufac tu r ing company. This paper w i l l give details of the Aircraf t
Engineering teaching programme and describe the tirst GDP. a maior modification programme and f l i g h t of
the Crantield A l Aerobatic Aircraf t . The s tudents were sei the 'ask of modifying the ex i s t i ng Dingle >eat
a i rc ra f t to a two-seat conf igura t ion w i t h performance s imi la r or be t ter than tha t of the e x i s t i n g aircnm.
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despite the weight increase of a second pilot. At approximately one year into the project, a joint BAe CoA
decision was made to progress the project to completion with an 'affordable '  set of modifications, p rovid ing
the basic two seat capability, increased endurance, and approaching the desired performance. The aircraft
was modified by BAe and CoA personnel and successfully completed its official first flight on the 30th
September 1998 at Cranfield' s own airfield, flown by its own Chief Test Pilot, thus completing the first of the
5 GDPs described in this paper. Information will also be given of progress being made on more recent intakes
of students. The subject for intake 2 was further modifications to the Al to further improve its lateral
manoeuvrability by means of a new composite vertical stabiliser and rudder. Intakes 3 and 4 are capitalising
on Cranfield' s extensive expertise in the design and flight-testing of small UAV's , to develop jet-powered
UAVs to act as flight-test demonstrators for unstable aircraft with diamond and blended-wing-body
configurations. These will contribute significantly to Cranfield' s extensive research programmes in these
areas. The fifth intake has started to design a medium altitude, long endurance ( M A L E ) UAV which will
provide a platform for Cranfield's . and other researchers in the fields of remote sensing and payloads for
Micro-Satellites. Ref. [4] gives more details of the 1st and 3rd GDPs. These are exciting, but challenging
projects which continue to develop the best of design teaching and relevant applied research. Fig. 1 shows
how the above 5 GDPs are integrated into Cranfield' s strategic aircraft configuration demonstrator
programme. It includes a large number of Ph.D. studies, full-time and part-time GDPs and inputs from
government-funded programmes, f 2000 Elsevier Science Ltd. All rights reserved.

The aerospace industry has a large number of technically qualified young engineers, but many of
them have limited experience of practical design integration. There is a need for a process that will
accelerate design experience acquisition in as realistic an environment as is possible. This require-
ment has been partially met by the full-time Master of Science Programme in Aerospace Vehicle
Design (AVD) provided by the College of Aeronautics, since 1946 (Ref. [1]). One of the main

a previously performed conceptual design and perform on an 8-month preliminary/detail design
process of some 25,000 engineer-hour expenditure of effort. The teaching on this programme
benefits from extensive aircraft design research activities some of which are described in Ref. [2].
Although the AVD course continues to be successful, it requires students to commit at least 12
months of effort into attendance at the full-time course. Industrial organisations are often unwilling
to release their employees onto such a programme, so a 3-year part-time programme was
developed from the AVD course, entitled the Aircraft Engineering course (AE). Ref. [3] describes
the earlv stases of the latter course, which started m February 1995 (Fie. 1).

2. Part-time master's programme structure

The Programme contains similar elements to those of the full-time Aerospace Vehicle Design
Course, but it has been optimised for delivery to part-time students, who are subject to significant
professional work commitments. The elements are the lecture modules, individual research projects

features of the AVD course is the extensive group design project. Students pick-up the design from


