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List of abbreviations and Symbols

The next list describes several symbols that will be later used within the body of the document

Air density
Cp  Drag coefficient of the aircraft
CL Lift coefficient of the wing
D Drag force
Lift force
S Wing area
S, Cross sectional area of the aircraft
Uai Undisturbed air speed
ACC Air Cargo Challenge, an aeronautical engineering competition for students
AoA Angle of Attack
BEC Battery Eliminator Circuit, a voltage regulator between a battery and other electronics
CG Center of Gravity
CNC Computer Numerical Control, an automated control of machining tools
ESC Electric Speed Controller, a component to control electric motors
FDR Final Design Report
NFC New Flying Competition, an aeronautical engineering competition for students
PDR Preliminary Design Report
PLB Payload block defined by the organizer. Weights 2 kg and size is 1100mm 250mm 150mm
VTOL Vertical Take-Off and Landing

XT-90 A battery connector
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1 Introduction

Team Albatross Tampere consists of students of Tampere university and Tampere university
of applied sciences. Our supportive association Euroavia Helsinki ry is a club for aeronautical
and space engineering students. Team members are engineering students for aerospace, elec-
tronics and physics and we all have common interest in aviation. Our team of five members are
familiar with drones and fixed wing RC-planes.

Albatross Tampere was founded on November 2018 for joining Air Cargo Challenge 2019
-competition in Stuttgart. We were the first Finnish team ever to participate in ACC and we
learned a lot from there. We heard about the New Flying Competition there. We finally got a
team in December 2019 and applied to NFC.

We are putting all our knowledge on this competition and acquire new skills for winning the
first prize. This is the second time we have joined a design-build-fly type competition, but our
first one, the ACC in 2019, showed us the level of these competitions and the other student
teams.

2 Considered configurations

The task is to design an energy efficient VTOL aircraft. We thought and studied different
ways to engineer a VTOL aircraft. We excluded helicopters and airships and focused on multi-
rotor aircraft that could be energy efficient and can carry the large payload block (PLB). Energy
efficiency requires aerodynamic design and the benefits of fixed wing aircraft on cruise flight.

(1]

One of the first considered solutions was the tail-sitter type aircraft (Figure 1). Because it
takes off and lands on its tail, there wouldn’t be a need for any extra retractable or tilting motor
mechanism like in many other types of VTOL aircraft. The problem was, that the competition
rules state that the PLB must be horizontal relative to the ground. In a tail-sitter configuration
this would have been solvable by putting the PLB in a round tube inside the wing spar, but that
would have increased the size of the aircraft excessively.

Tail sitter

Figure 1: The tail sitter concept
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