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Resumo

Recentemente, os veiculos aéreos nao tripulados (UAVs) tém demonstrado um potencial significativo
como meio de validagdo de um conceito no dominio aeroespacial, uma etapa essencial antes de se
prosseguir com os testes em escala real.

O Center for Aerospace Research (CfAR), especializado na produgao de Demonstradores de Testes de
Véo, tem concentrado recentemente a maioria dos seus esforgos nos modelos em escala do Blended
Wing Body (BWB) da Bombardier. Esta nova configuracéo de avides consiste em uma forma hibrida
com caracteristicas Unicas, capazes de aproveitar as vantagens das asas e das aeronaves tradicionais,
tornando-a um objeto de estudo interessante nos dltimos anos.

Um primeiro prototipo feito pelo CfAR é o modelo a escala de 7% (FTV7%), que ja esta em testes de
voo, enquanto que o outro, 0 modelo de 16,5% (FTV16,5%), ainda ndo esta pronto para voar. Cada um
destes modelos é uma combinacgado de inimeros sistemas e subsistemas que precisam de ser testados
e validados para obter os resultados previstos.

O objetivo da presente dissertacao é realizar um projeto paralelo e o desenvolvimento da caracterizagao
do sistema de propulsdo para ambos os modelos FTV7% e FTV16,5%. O primeiro monta um par de
Ventilador Elétrico (EDF), enquanto o outro um par de motores de turbina a jato. Testando o motor EDF,
obtendo-se mapas de desempenho e detectando-se vibragdes inesperadas. No modelo de 16,5%, 0s
esforcos foram colocados mais no projeto e desenvolvimento de uma bancada de teste instrumentada,
incluindo uma interface grafica Labview (GUI). Um projeto preliminar dos préximos testes foi também

realizado.

Palavras-chave: uay, sistema Propulsivo, EDF, Motores a Jato, Banco de Ensaios,

Ensaios.
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Abstract

In recent times, Unmanned aerial vehicles (UAVs) have demonstrated a significant potential as mean of
concept validation in aerospace domain, an essential step before proceed with real scale testing.

The Center for Aerospace Research (CfAR), specialized in production of Flight Test Demonstrators, re-
cently has focused most of its efforts on the Blended Wing Body (BWB) scaled models on behalf of
Bombardier. This new planes configuration consists of an hybrid shape with unique features able to
match benefits from both flying wing and traditional aircrafts, making it a worthwhile object of study in
the last few years.

A first prototype made by CfAR is the 7% scale model (FTV7%) which is already under flight testing,
while the other, the 16.5% model (FTV16.5%), is not ready to fly yet. Each of this models is a combi-
nation of numerous systems and subsystems that need to be tested and validated in order to get the
predicted results.

The objective of the present dissertation is to carry out a parallel design and development of propulsion
system characterization for both FTV7% and FTV16.5% models. The first one mounts a pair of Electric
Ducted Fan (EDF), while the other a couple of Jet turbine engines.

The EDF motor have been ground tested obtaining useful performance maps and detecting unexpected
vibrations.

Concerning the 16.5% model, the efforts were addressed more on the design and development of an
instrumented test bench, including a Labview Graphic User Interface (GUI). A preliminary design of the

upcoming tests has been done too.

Keywords: UAV, Propulsion System, EDF, Jet turbine, Testing, Test Rig.
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Chapter 1

Introduction

1.1 Background and Motivation

Throughout the ages, the attitude of humankind has been always that of seeking improvements and
solutions for all the problems they face in every day life. The engineering eld is the best example of the
"problem-solving” attitude, and the objective of every engineer is always that of nding the best solution,
either improving the existing one, or creating a new one.

Aerospace engineering sector at its side, has always demonstrated to be at the forefront in development
of new concepts, showing consistent exibility towards new technologies and new aircraft con gurations,

respecting though safety standards. "For years, the airline industry has been seeking game-changing
aircraft”, says John Grant, London-based senior analyst at OAG, the airline research and publishing
rm. “Now they're nally arriving and are genuinely changing the way that carriers are able and willing

to launch new services and frequencies”. Speci cally, Grant says the latest machines can take us
farther, faster, and move us in greater comfort than ever before. And in the process, they'll burn less
fuel—meaning that even if airfares don't drop as a result, they probably won't go up as fast as they
would otherwise [1]. The giants of aerospace eld are in continuous competition among each other in
development of new concepts, and lots of efforts are made by big companies like Nasa and Boeing

towards new aircraft con gurations (Figure 1.1).

(a) NASA X-57 Maxwell. (b) Boeing Truss-Braced Wing.

Figure 1.1: New aircraft con gurations.
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