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| Conceptual Design of Small WIG Craft
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Abstract

This paper presents the primary conceptual design results of twenty—passenger class
Wing-In-Ground(WIG) effect craft. As a first step, top level requirements were proposed
and principal dimensions were determined. Maximum speed in ground effect condition is
150 km/h with two tons payload including passengers. Total weight is estimated as 8.5
tons with 2 tons of thrust. Hull and airfoil sections were designed and self propulsion tests
were performed by radio controlled model. Two planing hull forms with the transom stern
were proposed and towing tests were performed. The resistance and running attitude were
measured and the feasibility is checked for the prototype hull form of the twenty—passenger
class WIG craft. The free running tests show the stable smooth running attitude at designed
speed. Also this radio controlled model can take off around 0.15 meter wave height. It can
be said that the top level requirement for the twenty passenger class WIG ship is satisfied
successfully. The design optimization to increase the transport efficiency and safety will be
performed in the near future.

#Keywords: WIG craft(®134), Conceptual design(ZH&EAH), Wing-In ground effect(XISS ),
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Table 1 Principal dimensions of the 20—~
passenger class WIG craft
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Fig. 2 Drawings of the 20-passenger class
WIG craft(upper: a plan view, lower : a front
view)
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Fig. 3 Trust estimation of the propuision
system(1000 hp x 2, diameter: 3m) (Harizell
2005)

Powering Performance Estimation of 20 WiG in Calm Water
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Fig. 4 Powering performance estimation in
calm water
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Table 2 Principal dimensions of hulls

S A &8 B
(xBxdf 15.3x8.4x0.66|15.3x8.4x0.65
L/B 6.375 6.375
Cb 0.333 0.340
Cp 0.523 0.538
Cm 0.638 0.634
Transom area/Cm 0.691 0.652
riTsrea nz;r\llglreseatd?r%g. 20” 20"
B/df 3.640 3.690

Table 3 Model scale and weight

Hull 2&(1/14) AKX
“'I' (Lop=1.093m) | (Lpp=15.3m)
A 3.095 kg 8.5 ton
B 3.095 kg 8.5 ton
Hetxsstal =28 M 43 A H 1 S 20064 23




Fig. 13 Photographs of the model(upper
: hull-A, lower: hull-8)
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Fig. 25 Photographs of radio control model
during taxing in waves
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Fig. 26 Photograph of emergency landing of
radio control model due to engine failure

Fig. 27 Photograph of the 1.2ton class
experimental craft hull
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