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propeller propulsion or turbine building: function
“re-build” and performances "offdesign”
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The two buttons that you use most in Heliciel are certainly these two functions:
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'_Re build the optimum twist:

Re build: I 2%
turbine .

the optimum twisting of the blade of the propeller or wind

for example by modifying the length of the blade, to ensure that_the

twisting of the blades, the 3D model, and performance of thrust and

torque are updated according to the operating point , and the new

geometry of the propeller, you must rebuild the propeller, dick (rebuild)
s

propeller in the tool bar; ' -
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How heliciel built propeller?

2 propeller construction methods are possible:

Software turbine propellers wings Index

Pitch variation in heliciel

Modeling aerial propeller in
heliciel

Model boat propeller heliciel

Modeling propeller ventilation
heliciel

Propeller wind turbine
modeling heliciel

Modeling tidal turbine heliciel
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@ A) Law "constant profile”

Hélcel apply this profile to all elements of the blade. é‘““”“m
You can manually select your profile:

nacal408

Profile relative thidness = 0,080 times the chord

" B) Law “profile thickness”

Salection of profiles in a thickness required.
Hélciel selects profiles finesse (Cx / Cz) madmum comesponding to the required thickness better.

1. Build a propeller blade profiles constant. (default law, recommended
beginning.)

If you selected the law of constant profile (default law,

Kaplan turbine modeling
heliciel

at the

recommended at the beginning), the thicknesses of the blade will be

proportional to the widths of the elements of the blade. This implies
that even if the width of the blade varies between the foot and the
blade tip, the shape of the profile is constant. When you dick on re
s
build the propeller: L2 ', Heliciel select from the database, of the
constant profile, imposed on the entire blade, the_angle of incidence
providing the best lift / drag ratio. Data Cd and CL are used to solve
the system of equations of the induced velocities, by the method of
blade elements and the change of momentum(BEM), taking into
account the correction of the blade tip losses resulting from the
vortex theory. When the induced velocities are resolved Heliciel
calculating the performance, torque and thrusts on each blade
elements, and derives the overall result for the propeller. Twisting of
the blade is made so that the angles of incidence reflect induction.

2. Build a propeller with a thickness distribution changing the shape of

the profiles. (More complex to use when mastering the default method.)

If you selected the_law thickness profile, you can use the slider
thicknesses of blade, If you selected the law thickness profile, you
can use the slider thicknesses of blade (= chords profiles) .This has
the effect of modifying and impose different forms of profiles along
the blade. The profile shape at a given point of the blade radius is
defined by the chord width. Héliciel searches its database, the
profiles corresponding to better the conditions of width and

thickness required by the user.The database is not infinite, the forms

found by heliciel will therefore, can be of different thickness than

required.
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This is why the scheme of blade (above) gives::

e orange: the required thickness with sliders
® green: the thickness found in the database

for more information: distribution on the blade thickness.
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When you dlick on re build the propeller: = , Helidel search the
database for matching profiles to the required thickness and selects the
profileswhose performances of lift / drag ratio are the highest. the
incidence angle providing the best lift / drag ratio being selected for each
blade profiles, Data Cd and CL are used are used to solve the system of
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equations of the induced velocities, by the method of blade elements and
the change of momentum(BEM), taking into account the correction of the
blade tip losses resulting from the vortex theory. When the induced
velocities are resolved Heliciel calculating the performance, torque and
thrusts on each blade elements, and derives the overall result for the
propeller.Twisting of the blade is made so that the angles of incidence
reflect induction.

Calculate the off design performances: g * We have seen that the_rebuild
function updates the twist in blade to match the operating point (fluid velocity and
rotational speed). Your propeller is therefore built for a given operating point.

In reality it is quite possible that the fluid velocity or the speed of rotation
is different from the operating point for which the propeller or turbine was
drawn.

For example, at the beginning of the rotation of a wind turbine blade, it is interesting to
know the couple at a given wind speed at a rate of almost zero rotation,to know if the
drive efforts of the various equipment are not higherand therefore prohibits the start of
our propeller ....Or for a boat propeller, which the speed differs from the cruising speed,
at which the propeller was twisted. Twisting (design) of the blade was reviewed for a
given rotational speed, calculating offdesign performances can calculate the
performance of the propeller after a change of the operating point,that is to say a
change in the rotational speed or velocity of the fluid. At each change of the operating

@

point you will see activate the calculate button "off design™

In this example the speed of a wind turbinewhose twist is optimized for
800 rpm, was set to zero to simulate the start of the wind turbine. A
simple dick and the starting torque of your wind turbine displayed:
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Another method of construction is possible to make an estimate of the performance of
an existing propeller raising his pitch to different radius. This method of retro design is
detailed on page "Performance and modeling of an existing propeller"
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