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A Simple Method of Predicting the Resistance of SES in Calm Water

by Shigenori Mishima, Member

Summary

A simple method to predict the resistance of SES(Surface Effect Ship) operated in calm sea is
presented in this paper for the use of initial design of SES. Total resistance of SES is broken down into
individual components; sidehull frictional drag, seal frictional drag, cushion pressure wave making
drag, aerodynamic drag, appendage drag, residual drag and waterjet inlet drag. To estimate each
component, results of model tests and theoretical calculation are utilized. Among them it is shown that
the estimation of wetted area of sidehulls and seal and trim angle is of critical importance. Predicted
resistance of 30 ton type SES experimental craft shows good agreement with that of full scale trials
data. Further study will be necessary to refine the method, especially regarding the residual resistance

component.
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Fig.1 Model for experiment
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Fig. 2 Forward, side and bottom view of the model
towed at F,=1.03
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Fig. 3 Comparison between calculated and measured
wave patterns along the outside hull
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Fig. 4 Comparison between calculated and measured
wetted area of the outside hull
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Fig. 5 Measured wetted length of the bow seal
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Fig. 6 Doctors’ wave resistance coefficient
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Fig. 7 Aerodynamic drag coefficient obtained by wind
tunnel test (Re=1.33x10°%)
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Fig. 8 Residual drag coefficient
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015r¢ Table1 Principal particulars of “MEGURO”
Length L 8.50 m |
D/IW Breadth ;B 7.50 m
Deck Height D 3.40 m
o10t Draft(OFF CUSHION) ;dorr 1.35 m
, Draft(ON CUSHION)  ;don 0.35 m
/ DAP+DI Weight W 31.4 ton
¥ Cushion Length ;Le 15.35 m
/&:/f//lk DA Cushion Breadth ;Bc 5.50
005} | DR Cushion Height  ;He 2.00
/’\——_—/ Cushion Area sAc 84.4 m?
\ DT DFH+DFS Cushion Pressure :Pe 330 kg/m?
\\
Dw
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Fig. 9 Drag component breakdown for “MEGURO”
(S.C. =HR2, W=31.1ton, Pc=310kg/m?
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Fig. 10 30ton type SES experimental craft “MEGURO”
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Fig. 11 Thrust vs. waterjet pump shaft rpm (V =0)
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Fig. 12 Comparsion between predicted and measured
total drag

(S.C. =HR1, W=315ton, P-=305kg/m?
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Fig. 13 Comparison between predicted and measured
total drag
(S.C. =HR2, W=31.4ton, P-=290 kg/m?)
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Fig 14 Comparison between predicted and measured
total drag

(S.C.=HR 2, W=311ton, P-=310kg/m?)
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