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1. Introduction.

Experiments with a 3.20 m model of a 63' cruising sloop has
been carried out to dertermine the performance for four
different keels.

This investigation has been initiated by the Delft Ship
Hydrodynamic Laboratory, the Netherlands Yacht Panel and has

been suppvorted by Huisman Ship Yards b.v. Vollenhove.

In view of the interest in shallow draft keel-hull performance
the following variations have been considered:

1. keel-centreboard

2. shallow draught keel

3. ,Scheel" keel

d. 3I1:.0.R" keel
The shallow-draught keel is the same as the fixed keel part
of the keel-centreboard combination.
The ,Scheel keel" has been designed by H.A.Scheel (US 4089286,
1978) . This keel has protuberances at its tip to reduce
induced resistance in combination with a relatively low centre
of gravity of the keel.
The ,I.0.R" keel is included in the series for comparison
purposes. The span of this keel is comparable with that of an
I.0.R racer of similar size.

The hull lines have been designed by J.de Ridder.

2. Main particulars of the model.

A linear model scale of 1:6 has been used for the experiments,

resulting in a 3.2 meter model length. In Table 1 the full

scale main dimensions of the considered hull form are summarized.

Table 1
LOA length over a117W7 7 o - 4719.23 mgﬂ
LWL length waterline 15.20 m
BOA beam over all 5.05 m
Te draught canoe body 0.82 m
BWL beam waterline 4.28 m
Ve volume of displacement canoe body 21.50 m®
Qo wetted surface canoe body 49.36 m”
Cp prismatie coefficient 0.55
LCB longitudinal position of centre of

buoyancy -4 .2%
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The four keel-hull combinations are given in Figure 1. In
this Figure the main dimensions of the keels, including

keel-volume and projected area are depicted.

- All keel-hull combinations have been tested at the same
volume of displacement of the canoe body and thus at the
same waterline, corresponding to a canoe body draught of
0.82 m. This resulted in different total displacements
due to differences in the keel volumes. The four total
displacements are as follows: with I.O.R keel: 22.6 m?,
keel-centreboard: 24.2 m?®, shallow-draught keel: 24.1 m®,
Scheel-keel: 22.9 m?.

These differences reflect the design considerations to
arrive at an equal righting moments of 625 kgfm/degree,

on which the analysis of the results is based.

- The model experiments include a range of four heeling
angles (® = 0, 10°, 20° and 30°), speeds up to 15 knots
full scale, corresponding leeway angles and a range of

static stability.

- The test results have been used to predict the yacht speed
on all headings, resulting in polar speed curves for true
wind speeds ranging from 10 to 25 knots. Resistance-speed
curves are given for the upright condition.

For the performance prediction the following sail dimensions

have been used:

Il

21.75 m
6.50 m

24.00 m P
7.30 m

g

J

In all cases it is assumed that the centre of effort of the

sailforce is located at 10.08 m above the waterline.

3. Results.

In the tables 2, 3, 4, and 5 the upright resistance versus
ship speed and the performance prediction for the four keel-
hull combinations are given. It should be noted that optimum
speeds made good (close hauled and running condition) are
included in the tables.

The upright resistance curves are given in the figures 2, 3

and 4. In each of this figures the solid lines represent the



S

I.0.R keel, where as the black dots represent the considered

hull-keel combination.

The nomenclature in these tables is as follows:

VTW - true wind speed

VIW-CE - true wind speed at centre of effort
B+BTW - true wind angle

VAW - apparent wind speed

B+BAW - apparent wind angle

VS - ship speed

VMG - speed made good

FI - heeling angle.

A short summary of this performance prediction is given in

table 6.

Table 6

Maximum speed made good (close hauled)

Shallow ; Scheel

| N
VTW I.0.R | Keel §
| knots ( keel | centreboard | draught keel | keel
[ | A—— - | — !
1 i R =
10 | 5.36 5.09 | 4.97 | 5.08
18 | 5.97 5.70 | 5.61 | 5.68
20 6.21 5.98 . 5.85 . 5.94
| |
25 6.33 6.11 | 5.88 6.03
Maximum speed made good (Running)
10 | -5.95 | -5.85 | -5.94 | -5.94
15 | -7.98 -7.94 | -8.02 | -7.98
20 | -9.20 -9.07 | 8,15 | -9.14
25 |-10.19 | -10.03 . -10.01 | -10.12
Yacht speed Vg, true wind angle 60 degrees
[ 1 |
10 8.58 | 8.26 | 8.29 | 8.34
15 9.03 ’ 8.72 f 8.71 | 8.84
20 9.22 r 8.89 . 8.77 . 8.97
25 9.29 | 8.98 . 8.73 . 8.98
Yacht speed Vg4, true wind angle 90 degrees
10 8.89 j 8.59 | 8.65 8.72
, :
15 9.30 | 8.96 | 8.98 | 9.12
20 9.59 | 9.24 . 9.23 . 9.42
25 9.81  9.46 ! 9.41 . 9.65




Figures 5, 6, 7 and 8 give the speed polars for the four
considered keel-hull combinations for true wind speeds 3.5,
7.0, 10.0 and 13.0 m/s. The yacht speed in these speed

polars is given in m/s.

4., Aknowledgment.

The model tests have been carried out by R.Onnink.
A.Versluis did the computer work for the performance

prediction.

Delft, 23 Oktober 1984
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Shallow draught keel.
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Four keel-hull combinations.
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Figure 1 continued.
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Figure 2: Resistance-speed keel centreboard.
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Figure 3: Resistance-speed shallow draught keel.
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Figure 4: Resistance-speed Scheel keel.
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Figure 5: Speed polar keel-centre board.
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Figure 6: Speed polar shallow draught keel.
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Figure 7:

Speed polar Scheel keel.
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Figure

8: Speed polar
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