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- B-series propeller design parameters: Untitled
- B-series propeller design procedure: OptimumdesignofB-

seriesmarinepropellers.pdf

1. ¢/D (Chord Length / Diameter Ratio)

e Description: The ratio of the chord length of the blade to the propeller diameter.
o Effects of Changing c/D:
o Higher c¢/D:
o Increased Lift: A larger chord length can generate more lift, which may be
beneficial for high-thrust applications.
o Higher Drag: It may also increase drag, reducing overall efficiency.
o Lower c/D:
o Reduced Lift: A smaller chord length can decrease lift generation.
o Lower Drag: It typically results in less drag, improving efficiency at higher
speeds but may limit thrust.

2. Cd (Drag Coefficient)

e Description: A dimensionless number representing the drag force acting on the blades
relative to the dynamic pressure and reference area.

e Effects of Changing Cd:
o Lower Cd:

o Improved Efficiency: A lower drag coefficient generally leads to better
aerodynamic efficiency, allowing the propeller to produce more thrust with less
energy.

o Potential for Higher Speeds: Reduced drag can enhance performance in
high-speed applications.

o Higher Cd:

o Increased Resistance: A higher drag coefficient can lead to more energy loss
and reduced overall performance.

o Lower Efficiency: May result in lower efficiency and increased fuel
consumption or power usage.

3. t0/D (Thickness at Hub / Diameter Ratio)

e Description: The ratio of the blade thickness at the hub to the propeller diameter.
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o Effects of Changing t0/D:
o Higher t0/D:
o Increased Strength: Thicker blades can withstand greater stresses,
enhancing structural integrity and cavitation resistance.
o Potential for Higher Drag: Thicker blades can increase drag, potentially
reducing efficiency.
o Lower t0/D:
o Weight Savings: Thinner blades can reduce weight, which may be
advantageous in lightweight applications.
o Reduced Strength: May lead to increased risk of structural failure under
heavy loads or high-speed conditions.

4. Skew

e Description: The angle at which the blade is twisted or skewed along its length.
o Effects of Changing Skew:
o Increased Skew:

o Improved Thrust Distribution: More skew can help distribute thrust more
evenly along the blade, reducing the likelihood of cavitation and improving
overall performance.

o Changes in Flow Dynamics: It can alter the flow around the blade,
potentially enhancing lift at specific angles of attack.

o Decreased Skew:

o More Traditional Blade Shape: Less skew may lead to a more conventional
blade profile, which might not optimize performance in certain applications.

o Increased Risk of Cavitation: Less skew can concentrate forces and
pressure, potentially increasing the risk of cavitation at certain operating
points.

5. Xs/D (Distance from Leading Edge to Maximum Thickness / Diameter
Ratio)

e Description: The ratio of the distance from the leading edge to the point of maximum
thickness to the propeller diameter.
o Effects of Changing Xs/D:
o Higher Xs/D:

o Thickness Distribution: Shifting the maximum thickness further back can
alter the lift and drag characteristics, potentially improving performance at
higher speeds.

o Stability: Can enhance stability and control characteristics, especially in high-
performance applications.

o Lower Xs/D:

o Early Thickening: Moving the maximum thickness closer to the leading edge
can increase initial lift but may lead to higher drag at certain angles of attack.

o Increased Sensitivity: Can make the blade more sensitive to changes in flow
conditions, potentially affecting performance during maneuvering.
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