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Abstract 

Propulsion systems have developed in the last 20 years to redefine the "high speed" vessel. 
Forty knots is now considered an obtainable speed. The technology to move into the realm of 
fifty, sixty, seventy knots and above are now available and have been proven. The 
conventional propulsion system of fully submerged fixed pitch propeller and inclined shaft has 
been left behind for the development of surface piercing propellers and water jet propulsion. 

These technologies, surface propellers and water jets, are products of differing developmental 
paths Generally pursued by differing manufacturers, each has distinct benefits and 
performance standards. The purpose of this paper is to document by example and theoretical 
calculation the performance of existing craft and present this data for designers in the 
development of future aaft 

1.0 Introduction - b~l icat ion of New Technolwies 

Sea state and fuel consumption are the nemesis of the new high speed aaft. Due to sea state or 
mission requirements consistent top speed running may be impossible or undesirable. The 
need to be efficient at auise and then also achieve ultrahigh speed has led to multiple power 
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at length by the US Government for a better understanding of the performance of such vessels. 
To date this information has not been released to the public. 

The yacht market as demonstrated by the MY "Adler" has shown significant gains by the 
inclusion of these joint technologies. Similar to the Patrol Boats the time spent above 40 knots 
would generally be limited. 

Sea states and fuel consumption have significant effects on the performance of these uaR 
There are many sea states which it is impossible to proceed at very high speeds. The high 
speed power plant can be saved for the proper time and still maintain efficient propulsion. The 
surface propeller-turbine combination is significantly low weight (Especially when compared to 
the diesel-water jet power plant). There have been other systems that have tried to use one or 
the other system exclusively. Due to physical and design constraints these systems have had 
limited success. In terms of optimization of installed power and total system weight these 
combination systems have proven successful and will find more future uses. 
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