Instruction for the Use of Catamaran Design

Overview

The program is designed around the work of Tasaki(1962) regarding the interference effect  between the hulls of catamaran as related to hull spacing. The graph is plotted against Froude numbers. The graph shows that maximum beneficial (waves cancel each other) effect occurs at two bands. Froude number 0.311 to 0.361 being the upper band and 0.235 to 0.258 the lower band, with the worst interference effect occurring at Froude number 0.40.
The program design the hull around this optimum sweet spot based on the chosen hull spacing to length ratio. It then chooses from the chart (Saunders 1957) the range of hull coefficients that will best perform on a given Froude number. Lindblad (1961) and Todd (1954) has published a more detailed hull coefficients and form that can be used as reference.

Using the Program

The program is written in excel. Opening the Master sheet will show a two design formats laid side by side. The first is in English system and the second in SI System. They are identical except for the unit of measurement used, the accepted terminology for the SI system and the formula adopted in the SI system. The columns in between are converted units for a quick check on the validity of inputs. As the user becomes more accustomed to the program these may be deleted and the user may input in any of the form he/she is comfortable with.

The second and third sheet is the Population sheet, designed to read inputs from the respective Master file. Some of the inputs in the population file can be overridden to permit the user to vary the constraint for a tighter or looser range.

The sheets are protected but there is no password. Caution must be exercised not to erase any formula written.

Inputs
Density of Water- Input the water density by making a choice in the first row. This unit will be the basis for displaced volume computation.

Hull spacing to Length- This is the ratio of the inner distance of the two hull against the length.

Length Waterline- The submerged length of the boat measured from the stern to the stem. This is a deciding unit of measure. Increasing length will influence a lot of parameters.
At this point, the rest of the other values might give “error” or “value” reading as the program requires more input.

Displacement to Length/Volumetric Coefficient ratio – The ratio of the displacement against an individual hull length. Choose minimum first as a lightly loaded boat has less resistance. If displacement is a problem, increase length. Do not worry about this input as this is a minimum/maximum range and used only for a quick check of available displacement within the range. There is plenty of opportunity to investigate varying displacements in the population sheet.
Breadth - The individual waterline breadth as distinguished from the maximum breadth.

Draft - Under water distance measured from the baseline to waterline.

Maximum Section coefficient Cx – The ratio of the underwater area to the area of the draft times breadth. An initial value of breadth that is 1/10 of the length might be a good start, draft equals to breadth, and section coefficient that will give the least wetted area. This being the case a “U” shape or a half circle with a value of 0.785 area ratio. Gradually increase value of draft and decrease value of Cx to approach a hyperbolic shape. This will increase wetted surface area. Decrease value of breadth but stay within the range of length to breadth ratio.
The rest of the coefficients, areas, and resistances are computed automatically in accordance with the relationship of the formulas against each other.

The format now tells at a glance the general configuration of the catamaran.

Go to the corresponding Population sheet. Vary the constraint range of the Breadth, Draft, and Cx to  arrive at the maximum population of hull that will fit the design. The spreadsheet contains trapping formulas that will go blank if the input is out of range. It is possible to get just an error “range” value on the Cp column and blanks on all the other columns. Vary the constraint until you get a good size population, then slowly tighten the constraint to your liking.

Lastly, you may increase the value of D/L or V coefficient to increase volume displacement.
The sheet will now show a range of hulls that will fit the criteria. You may use excel Data Advanced filter to show only the least wetted surface area, least resistance or ehp, or maximum deck area. The vacant row after the field row is for that purpose.
The population sheet is good only for the set of main parameters entered at the Master. Changing the Master setting will give you a fresh set of population.

.

Continue fine tuning the set of parameters, rough at the Master and critical at the Population. Whatever you are aiming for, be it displacement, minimum ehp, or maximum deck area, the program will give a good fit.
