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Approximation by Potential flow

Uniform steem + Dipole
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Velocity on the surface (r=R) & some math

Approximate with cylinder : _ \'\ Up=2 V2, sin(e)2

wd = -

Example data from Hydrocat cockpit
V, =45m/s =87 knots p=1025kg/m® Positivt Cp

R=0.32m L=0.8m

From Bernoulli equation we get Pressure Coefficient
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p=1——- Cp:=1—4sin(0)
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Calculating 8-values and solving for zero Cp to

get integration boundaries (pressure -> dilatation)




Boat kinematics

. . V2 -tho
Velocity V and dynamic pressure » = ——5—;

Dvnamic Pressure (p=1023 kg'm”3
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Forces from the impact

F=/pCpdA=[pCpLRcos(8)dd  F== LRV sin(y)’p

Normat Force on windshield
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Crash type “Roll* in 45 m/s = 87 knots

Here we assume that the boat rotates 180 degrees around the x-axis (speed direction) and the whole of CP penetrates the
water, this case can give y =40 degrees — Force ~ 74 kN

More types of impact analysis for example dives, roll, loop, etc. ...



Distribution of impact forces at the structure (ie front rollerbar)
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Force action on Front Rollerbar

The minimal force in Rollerbar is at 8 =
] 58 degrees, which means that the RB
should preferably be orientated

] 2 . 2 perpendicular windshield to minimize
ssom ] Ffrb = 1 LR i Sm(Y) P structural loads.
T 6  sin(o+B)

g Due to other circumstances (vision field

. for the driver) it is not a good idea to
choose this optimum 3 -value. For our
geometry the most appropriate angle is 3
= 70-80 degrees.
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Moment equilibrium about point A gives:
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FEM analysis on front roll bar

Roll bar with rectangular cross section, homogeneous (without core material) made of
uni-axial E-glass and iso-polyester as matrix.

Fn = -37000/0.5; Distributed load [N/m] e
Ft = -37000/0.36/2; Distributed load (half of Fn) [N/m
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displacements

[

normal force

Bending Stréass [MPa]




Some thoughts about hatches

Hatch & flange
ith different size
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