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Introduction





	The objective of this design project was to determine the preliminary velocity values, shapes, and dimensions for a small pumpjet for use in a water-borne vehicle.  Drawings were completed of the appropriate blade cross-sections as well as a possible application of the pumpjet.  The correct dimensions, whenever possible, are given.  The assumptions made for this process were:


Fluid medium is water at 70 (F


Flow exits into air at atmospheric pressure


Head loss between inlet and engine is six inches


Efficiency of engine is 0.90


A runner - stator pumpjet would provide sufficient use of engine power





Design Process





	The first step was to determine some important characteristics of the engine to be used for the pumpjet.  An engine performance curve relating torque and brake horsepower to engine speed was found for a Johnson outboard motor and is shown as Figure 9.6.15 in Appendix A.  The maximum torque was found to be 44 lb.-ft, and this number was used with a factor of safety of two to determine the approximate shaft diameter using 304 stainless steel for the shaft material.  As shown on the first page of Appendix B, the hub diameter, which includes shaft bearings and a cover, was found to be 1.75 inches.  Next, from the engine performance curve the brake horsepower was determined to be 30 hp at 4500 rpm.  A specific speed of 800 was assumed for the engine.  Although this specific speed is high, it was necessary to bring the subsequent design lift coefficients (performed later) within a reasonable range.  As shown on the second page of Appendix B, this resulted in 
