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We saw in Tutorial design a boat screw propeller (1) how to define the spedifications of

our propeller. Now that we know what we want, let us see how to get it:

e open a model propeller propulsive water (boat) in héliciel:

Files | Edt View Prototyping D

| New project (from a model) » | Propusive air propeller (thrust g
& Open Propeller fan (pressure generation) faired
Open last project wind turbine (torque g ion) wind wheel
G Sswess. ~ hydroelectric turbine propelle, tidal

Propeller axial pump (pressure generation) faired
Hydrofcil (half- foil performance )

Export to x format (Directi8)
Export to IGS format ( x Axis=rotation axis, y Axis = Blade axis)

Immi' -

: Wing (half- wing performance )
bade - — )
hd o)V hid Airship (half-hull performance)
(7] Submarine and boats hulls { half-hulls performance)
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e tabl.1Fluid:The default project propellers water propulsion, defines the fluid
parameters of seawater ("eau de mer"):

f%) 1: Project specifications ‘b 2: Blade geometry | (P 3: Optimize | 4% Alerts(4) | Toc

1.7: Fluid | 1.2: Goal | 1.3:0pmathgpoint|
eau de mer
press vap sat: 1300Pas. 1028kg/m3
viscosty dyn:  0,001383688Pas/sec? 10%
Speed of sound in the fluid in m / sec
1435 Change the ambient fluid

Tab 1.2 Goal: the goal is set on screw propeller



Tab 3:Optimize: The draft propeller water (boat) default is 5 blade
propeller, we want to design a screw propeller simple in construction, so
we will immediately change the number of blades in the Tab 3:Optimize,
and apply two blades:

Having done this we will adjust the operating point, in particular cruising speed, 3
knots::



1: Project specifications B

| 1.1: Fuid | 1.2: Goal | 1.3: Opera

Enter fluid velocity upstrez
m/s: 1,55

3,013 noeuds
5,580 km/h

We will leave aside for the moment the rotation speed, because we do not know..(and
we will use, after definition of the geometry, the search function of the optimum
rotation speed)

Tab 2:1Blade geometry/Blade dimensions:Let's go to the geometry
of our propeller blades. We will determine the diameter of the propeller:

We have seen that the loss of lift at the blade tip (see: Wing and Hydrofoil Sailboats>
losses wingtip blade ), can reduce our performance if our blade is short and the lift is
distributed too close to the tip. We will therefore ensure that our blade is as long as
possible and that its width is important to blade root, and low in blade tip.

The maximum blade length will be sought, taking into account the
minimum navigable depth , and the position of the propeller shaft.

After many discussions between:

the designer of the hull,

the user of boat,

the mechanic who will install the engine,

Pythagoras, who said that the angle of the screw propeller shaft to the surface
should be kept as low as possible so that the force is properly oriented,

e the neighbor who passes by,

We decide to meet everyone, that the blade may have a maximum length of 200 mm,
representing a impeller diameter 400mm.

So Let's get the blade length to 200mm in the tab2:1Blade geometry/Blade
dimensions

) 1: Project specicatons. I 2 Biade geometry | @ 3:Optimize | 4 Alets(4) | Tools (Dptional)
2.1: Biade dmensons | 2 2: Profiles Law | Advanced Geometry |

Blade length :
Base blade radus =10% Of the blade tip radius Enter radus at blade tio mm
{J F 200 400

The blade root, is set by the cursor as a percentage of the length of blade, The radius of
the blade root, determines the diameter of the propeller hub , we chose a hub 40 mm
to accommodate a blade attachment system, thus a blade root radius of 20 mm or
10% of the blade length. It should be noted that part of the blade near the axis
provides little lift because its speed is low compared to the blade tip.It is recommended
to never fall below 10% of the blade length ...

The blade width at the root (profile chord at blade root) will be set to
100mm, and the width at the blade tip (profile chord of the blade tip) will
be set to 20mm.

Blade width
Chord at the root of the blade mm distribution Chords blade tip chard
—8; ' () 1)
w & »
Distribution equation: Chord = -1,907349E-10 p2 4 -0,4499445 4 108,8389 Apply the cho

dick "linearize" to distribute the cords linear way: :



Our geometry (provisional draft) is determined, and we can start building and testing

performance of our model, using the function "Re build propeller": i = ! (in the
toolbar at the top left of the software). Whenever you change the geometry of your
propeller, you will see the active "Rebuild" button to indicate that your propeller must
be rebuilt
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Use the control knob rotation in the tool bar at the bottom of the 3d
model, to stop the rotation of the propeller and observe.

See now, how to choose a speed, depending on the desired performance .....

Next:Tutorial designing a boat propeller (3
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