
A Human Powered Aircraft in the Making
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Gossamer Condor- the record 

holder
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the concept
Is it possible to efficiently control and fly 
a human powered flying wing?

The tailless HPA has to effectively combine the 
stability of a delta hang glider and the semi-
rigid and ultra efficient wing of a standard HPA



Reluctant Phoenix 1966
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Phoenix 1982
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General configuration of a hang glider



the process

conceptual
design

TMAL06 course

preliminary
design

TMAL07 course

detailed
design

TMAL08 course

3 M SIMPLIFIED DEMONSTRATOR
6 M DYNAMICALLY SCALED 

DEMONSTRATOR FULL SCALE TEST RIG



Assumptions

• Empty weight: max 30 kg

• Pilot:        70 kg

• MTOW: 100 kg

• 260W shaft power

• Cruise speed: 30 km/h
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Resulting dimensions

• Wing area: 21 m2

• Lissaman airfoil 15% thick

• Wing sweep: 15 degrees at quarter chord

• Aspect ratio: 30.2

• Span: 25.2 m

• Taper ratio: 0.5
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Sizing tool
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L/D 37,0 L/D/ (L/D)max 0,997785002

v (km/h) 30 29

Pshaft (W) 260 8,5 30,6

eta-p 0,85

m (kg) 100

m_pilot (kg) 70

m_fpl (kg) 30

Sw/S 2,2

F-faktor 10

A 30,2 24

c_L 1,10 0,97

m/S (kg/m2) 4,8 3,8 C_l_max 1,5 Lissaman airfoil 1,4

S (m2) 21,05 26,05

b (m) 25,2 25 1,15 speed margin to stallspeed 1,18

c_root (m) 1,11

taper ratio 0,5 alpha_max 12 number of degrees where c_l_max is reached

c_tip (m) 0,56

V _stall (km/h) 26 C_l_alpha 0,00218 1/rad 0,125 1/degree airfoil

e 0,8 0,9 C_L_alpha 0,002107277 1/rad 0,12 1/degree wing

cd0 0,0138

f0 (m2) 0,291 C_L_max 1,45 wing

v_opt (km/h) 31,0

c_L opt 1,02 alpha_cruise 9 degrees

A 0,475

B 0,976

C 0,498892501

c_L_cruise 1,10

v (km/h) 30,0

Do (N) 12 11 wing only

Di (N) 14 12,8 Tornado

D-total (N) 27

Wing sweep (degrees) 15 sweep at max thickness
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simulation and testing
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the people
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on the media
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Students have fun



Final layout-first year
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Problems to be solved for 

second year
• Hang glider configuration good when aloft, 

but doesn´t work on ground

• Fuselage has too many joints, too sensitive

• Drive train too complicated, sensitive gearing

• Move propeller to wing part

• Better wing attachments

• Propeller needs variable pitch

• Controlling by means of C. G. shift is a 

beautiful, but is hinging the fuselage the best 

way to do it?
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Hang slider instead of hang 

glider - first idea
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Another view
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Sliding- second idea
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Sliding- second idea
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Sliding- second idea
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Sliding- second idea
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Baseline for second year

• Second hang slider idea

• Simple yet functional

• Less wires, only the essentials left

• Will work on ground as well as in the air

• Few joints, rigid, easy to handle

• Low weight still possible   
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THANK YOU!


