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1 concept questions

2 homework

3 questions from you for me

a summary of lift and drag

a summary of the blade elment momentum method

tower dimension considerations
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let’s play a game...

concept questions!
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where is the rotor angular velocity constant?

power

wind speed

I IIA IIB IIC III IV

a) I, IIA, IIC, III, IV

b) I, IIB, IIC, IV

c) I, IIB, IV

d) I, III, IV
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where is the blade pitch constant?

power

wind speed

I IIA IIB IIC III IV

a) I, IIA, IIC, III, IV

b) I, IIB, IIC, IV

c) I, IIB, IV

d) I, III, IV
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where is the blade pitch constant?
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if there were NO TETHER DRAG
and UNIFORM WIND FIELD...

where would the kite fly? a) 1000 m altitude with long
tether

b) 1000 m altitude with short
tether

c) 100 m altitude with long
tether

d) 100 m altitude with short
tether

e) 10 m altitude with long
tether

f) 10 m altitude with short
tether
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if there were NO TETHER DRAG
and LOGARITHMIC WIND FIELD...

where would the kite fly? a) 1000 m altitude with long
tether

b) 1000 m altitude with short
tether

c) 100 m altitude with long
tether

d) 100 m altitude with short
tether

e) 10 m altitude with long
tether

f) 10 m altitude with short
tether
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if there IS TETHER DRAG
and LOGARITHMIC WIND FIELD...

where would the kite fly? a) 1000 m altitude with long
tether

b) 1000 m altitude with short
tether

c) 100 m altitude with long
tether

d) 100 m altitude with short
tether

e) 10 m altitude with long
tether

f) 10 m altitude with short
tether
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about the homework

ex. 1
b i Rohit Gupta
b ii Daniel von Kutzleben
b iii Pankajkumar Kadam
c * Irene Franzetti
d i Hsin Chen
d ii Paul Daum
d iii Aksel Pettersen
e Daniel Stürmer
a i Mukund Wadhwa
a ii Suwanto S
a iii Sirin Alibas

* with some pseudo-code, please...
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1 concept questions

2 homework

3 questions from you for me

a summary of lift and drag

a summary of the blade elment momentum method

tower dimension considerations
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a summary of lift and drag

lift drag

coefficients c` (2D) and CL (3D) cd (2D) and CD (3D)

explanations circulation of flow or Bernoulli pressure differences around
bluff bodies, skin friction,
three-dimensional ’escaped
flow’ (induction), ...

direction perpendicular to ua and span parallel to ua

α trend roughly sinusoidal (linear for
small α)

roughly parabolic

what do you want to talk about?
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a summary of BEM

blade element expression decompose the forces experienced by rotor
annuli into ���radial, normal, and tangential direction.

=
momentum expression rate of change of axial and angular momentum

goal: find the wind velocity (with induction!)

main assumptions :

flow through annuli: in steady equilibrium, uniform in each annulii, and
in independent streamtubes

normal direction aligned to wind axis

force distributed uniformly over each annuli

radial components negligible → lightly loaded rotor.
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tower dimension considerations

main constraints:

bending stress less than material yield stress (with safety factor)

operational frequencies avoid tower (and other associated subsystem)
natural frequency(ies)

design driver:

lifetime cost = materials + construction + transportation + operation +
maintenance + decomissioning
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