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Section 1     General Information

General Particulars

Ship’s Name                    ‘Free Spirit’



Official Number               732071
Port of Choice                  Gibraltar
Owner/ address                G W Chew,  2 Newbus Grange,  Neasham, England 

Builder                             Sundowner Multihulls, Florida
Yard Number

Date Constr.  Started        1977
Dimensions

Length overall (LOA)



14.65
m

Length between perpendiculars (LBP)
13.7
m

Max Beam




7.3
m

Depth





1.07
m

Assigned Freeboard



1.22
m

Max loaded draught



1.07
m

Max Displacement at Load Draught

9.5
T

Arrangement of Tanks and Datums 
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Tank Capacities
	Tank
	Capacity
	Density
	Weight
	LCG

Forward of amidships
	VCG

Above bottom of hull

	Port Hull Fuel
	70  litres
	0.90
	63 kg
	+1.22 m
	0.75 m

	Port Hull Water
	200 litres
	1.03
	206 kg
	+2.74 m
	0.60 m

	Stbd Hull Fuel
	70  litres
	0.90
	63 kg
	+1.22 m
	0.75 m

	Stbd Hull Water
	200 litres
	1.03
	206 kg
	+2.74 m
	0.60 m

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



(Tanks to be illustrated on Diagram)

Datum Reference Information

Longitudinal datum 
=midships


Transverse datum 
=midships


Vertical datum 
= bottom of hull


Aft Perpendicular
=+6.85 m


Fwd Perpendicular
=-6.85 m


Sail Plans
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Notes to the Master

A stamped, approved copy of this booklet must be kept on board the vessel at all times. It must also be complete, legible and readily available for use. If this booklet is lost or becomes unusable a replacement copy of the approved booklet must be obtained as soon as possible.  

The stability characteristics of this vessel qualify it for operation in Category  0  . This Category is defined as ‘Unrestricted Service’  (Ref MCA Code of Practice for Small Sailing vessels in commercial use). 

Compliance with the stability criteria in the booklet does not ensure immunity against capsize or absolve the Master from his responsibilities. The master should exercise prudence and good seamanship having regard to the season of year, weather forecast, navigational zones, and experience of the crew.
The amount of sail carried is at the discretion of the Master and this decision will have to take into account many factors. In assessing the risks of capsizing, the Master should be guided by Maximum Advised Mean Apparent Windspeeds (MAMAW) relative to the sail plan and loading condition. (Values shown on the following page)

By using an anemometer and the local weather forecast, the Master is able to determine the degree of risk of capsize within the immediate future. The Master may then decide to shorten sail and take other appropriate action.

Additional care should be taken when sailing with the wind from astern as in the event of a sudden alteration of course or a gust striking the vessel on the beam, the heeling effects of the wind may be increased to a dangerous level. In particular, multihull vessels can develop a tendency to bury the leeward bow which can, in extreme circumstances, lead to a capsize or pitchpoling incident (a capsize end over end).

Before a voyage commences care should be taken to ensure large items of equipment and stores are properly stowed to minimise the possibility of both longitudinal and transverse shifting.

In adverse weather conditions and when there is a possibility of encountering a severe gust, squall, large or breaking waves, all exposed doors, hatches, vents, skylights etc should be closed and fastened to prevent the ingress of water. Storm boards should be fitted where appropriate. The master should note that the presence of open vents, skylights, portlights and companion-ways significantly reduce the ability of the vessel to withstand flooding from waves etc, and with these openings securely closed the safety of the vessel is enhanced considerably.

The number of slack tanks (neither empty nor completely full) should be kept to a minimum. Where port and starboard tanks are cross coupled, such connection should be closed at sea to minimise the reduction in stability.

Maximum Advised Mean Apparent Windspeeds
100% Departure Condition 

(All persons on board, 100% stores, fuel, consumables, etc.)

	Sail Plan
	MAMAW (knots)

	120% Genoa + Full Mainsail
	24

	
	

	Staysail + First Reef in Mainsail
	35

	
	

	Storm Jib + Second Reef in Mainsail
	46

	
	

	
	

	
	

	
	

	
	

	
	


10% Arrival Condition 

(All persons on board, 10% stores, fuel, consumables, etc.)

	Sail Plan
	MAMAW (knots)

	120% Genoa + Full Mainsail
	23

	
	

	Staysail + First Reef in Mainsail
	33

	
	

	Storm Jib + Second Reef in Mainsail
	43

	
	

	
	

	
	

	
	

	
	

	
	


Freeboard Marking

In accordance with the Code of Practice for the Safety of Small Commercial Sailing Vessels the vessel is to be marked with the following freeboard mark, at the longitudinal centre of floatation for the maximum draught at which the stability has been assessed. The loading condition of the vessel must be such that its freeboard marks would not be submerged when at rest and upright in calm water.



Section 2    Detailed Calculations

Simplified Calculation of Maximum Righting Moments

This method is to be used for a catamaran of normal form, or a trimaran, where each float is capable of easily supporting the displacement of the vessel.

The righting moment is given by:-

Displacement (kg) x (b – (KG x sin (Hm))

where  b = the spacing of the centreline of the float to the centreline of the vessel, in metres.

KG = estimated vertical centre of gravity of the vessel, with spars and sails hoisted, above the bottom of the canoe body, in metres. This may be taken conservatively as 75% of the depth from  the bottom of the canoe body (main hull in the case of a trimaran) to the top of the main coach roof.

Hm = estimated angle of heel at which the maximum righting moment occurs, in degrees.

The righting moment should be calculated for the vessel in both the departure and arrival conditions.

Vessel Data

Displacementdeparture 
= 9500

kilogrammes

Displacementarrival 
= 8500

kilogrammes 

KGestimated

= 2.74

metres

b 


= 3.05

metres

Hm


= 10

degrees

Maximum Righting Moment in departure condition
= 24415  kilogramme.metres

Maximum Righting Moment in arrival condition 
= 21845 kilogramme.metres

Derivation of Maximum Advised Mean Apparent Windspeeds

The values calculated below provide information to the Master on the maximum advised mean apparent windspeeds (MAMAW) for each combination of loading condition and sail plan. If the vessel is sailed in conditions where the MAMAW value is not exceeded for the actual set of sailplan, it should be able to withstand a gust of 1.5 times the actual windspeed without capsizing, not withstanding the effect of the sea state.

The maximum apparent windspeed for each sail combination given below can be derived from the following formula.


where


A = the lateral profile area of sails, mast(s), and above water hull, in        square metres.

Lever = is the effective lever of the wind heeling force, and is to be taken as the vertical separation of the centres of area of the below water and above water profiles, including sails and masts, in metres.

For each combination of loading condition and sail plan, the maximum advised mean apparent windspeed is to be calculated. The likely sailplans are to be included from 100% sail hoisted, to stormsails, for the working sails that may be set for a true wind 60° off the bow, and that are capable of withstanding winds of more than 10 knots. Results are shown on the following pages.

Areas and Geometric Centroid Data 

	Sail Plan
	120% Genoa + Full Mainsail
	Staysail + 1st Reef Mainsail
	Storm Jib +2nd Reef Mainsail

	Above water hull profile area   

A1 
	23 sq m
	23 sq m
	23 sq m

	Above water hull centre of area    

a1
	0.94  m
	0.94  m
	0.94  m

	Spars & rigging area

A2  
	8 sq m
	8 sq m
	8 sq m

	Mast Centre of area

a2  
	8.23  m
	8.23  m
	8.23  m

	Mainsail  area

A3 
	48.8 sq m
	24 sq m
	15 sq m

	Main centre of area   

a3 
	9.27 m
	7.62 m
	5.61 m

	Foresail area      

A4 
	51.1 sq m
	24.5 sq m
	10.5 sq m

	Foresail  centre of area

a4 
	6.40 m
	5.73 m
	4.27 m

	Total above water area 

A= A1=A2+A3+A4


	131 sq m
	79.5 sq m
	56.5 sq m

	Total above water centre of area
	6.59 m
	5.15 m
	4.10 m

	Centre of resistance of below water area 
	0.53 m
	0.53 m
	0.53 m

	Total heeling arm lever
	7.12 m
	5.68 m
	4.63 m

	MAMAW

100 % Departure condition 

10%    Arrival  condition
	24 kn

23 kn
	35 kn

33 kn
	46 kn

43 kn


Unit Conversion Tables

	MULTIPLY BY
	TO CONVERT FROM
	TO OBTAIN

	0.039370
	Mm
	inches

	0.39370
	Cm
	inches

	3.2808
	M
	feet

	2.2046
	KG
	lbs

	0.00098421
	KG
	Tons (2240 lbs)

	0.98421
	Tonnes (1000 KG)
	Tons (2240 lbs)

	2.4999
	Tonnes per cm
	Tons per inch

	8.2017
	Tonnes metres units (MCTC)
	Ton feet units (MCTI)

	187.98
	Metre Radians
	Foot Deg

	
	TO OBTAIN
	TO CONVERT FROM


	MULTIPLY BY
	TO CONVERT FROM
	TO OBTAIN

	25.4
	inches
	mm

	2.54
	inches
	cm

	0.3048
	feet
	m

	0.45359
	lbs
	KG

	1016.0
	Tons (2240 lbs)
	KG

	1.016
	Tons (2240 lbs)
	Tonnes (1000 KG)

	0.40002
	Tons per inch
	Tonnes per cm

	0.12193
	Ton feet units (MCTI)
	Tonnes metres units (MCTC)

	0.0053198
	Foot Deg
	Metre Radians

	
	TO OBTAIN
	TO CONVERT FROM


Relationships between Weight and Volume

10mm cubed




=  1 cubic cm

1 cubic cm of fresh water (S.G. = 1.0) 
 =  1 gram

1000 cubic cm of fresh water (S.G. 1 = 1.0) 
 = 1 kg (1000grams)

1 cubic meter of fresh water (S.G. 1 = 1.0)  
=  1 tonnes (1000kg)

1 cubic meter of salt water (S.G. 1 = 1.025)  
=  1.025 tonnes (1025kg)

1 Tonne of salt water (S.G. 1 = 1.025)
=  0.975 cubic metres

1 cubic metre




=  35.316 cubic feet

1 cubic foot




=  0.0283 cubic metres

Length between Perpendiculars (m)






































Amidships





Aft Perpendicular (AP)





Fwd Perpendicular (FP)





6.85 m





6.85  m
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