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Flight test of the canard type WISES by a self propulsion model of 3.6m length

by Hiromichi Akimoto, Member
Masabide Kawakami, Student Member

Syozo Kubo, Member
Motoki Tanaka

Summary

A new concept of Wing In Surface Effect Ship (WISES) is tested by self-propulsion models. The concept is
a canard type WISES with forward-mounted aerodynamic propellers. It is expected to show good performance for
the take off on waves. The present authors have built a 3.6m length model to demonstrate the concept. This paper
describes the concept, the structure of the model, test results and discussions about the real sized ship, and finally

concluding remarks.
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Fig.1 Canard type WISES
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Table 1 Principal items of the self-propulsion
model, ‘W (Kaien)-2”

Dimensions L x W=3.60 x 2.40[m]

Weight 12.7~13.5]kg]

Propeller 3 blades 15.2’x2, with reduction gear
Power Electric motor (14.4~16.8V,max 35A)

17% main wing chord

1.80%2.40[m], S-shaped wing (modi-
fied NACA3409)

1.25%0.25[m], NACA0012

Mass center

Main wing

Canard wing
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Fig. 2 CAD drawing of Kaien-2

Fig. 3 S-shaped wing NACA3409s1 (a) and its
base profile NACA3409 (b)

Fig. 4 Inner structures of the main wing.
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Architects and Ccean Engineers
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Fig. 6 Comparison of the previous model(1.8m
length) and the present model (3.6m

length)
Table 2 Onboard measuring equipments
Control surfaces | Elevator and rudder angles
Power supply Electric voltage/current of batteries
Propeller Right and left prop. revolution
Speed ASr speed (by pitot tube) and ground
speed (by GPS)
Trajectory GPS receiver
Acceleration Bow and stern accelerometers
Trim angle Bow and stern supersonic distance
meters (experimental)
Cockpit view Onboard wireless video camera
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Fig. 7 Flight in a straight course.

gl

Fig. 8 High angle of attack condition (trim ¢
15°, V=bm/s, CL=1.9)
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Fig. 9 Trajectory of a circular flight (Indices
0~61 mean elapse time [sec.] from start.)

Fig. 10 Views from a lakeside camera and on-
board camera in a circular flight.
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Fig. 11 Time histories of the elevator angle, rud-
der angle and GPS speed.
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Fig. 12 Canard type WISES for 140 passengers.
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Table 3 Principal items of Jetfoil and planned three WISES’s.

[ | Kawasaki Jetfoil | WISES140 | WISES80 |  WISES6O |
Total weight|t] 110 56 31 23
Length [m] 27.4 30 27 23
Breadth|m 9.5 20 18 16
Propulsion|m] 2795k W x 2 3046kWx2 | 1520kWx2 | 1380kWx2

Allison 501-KF | Allison 501-D22A
‘Waterjet Turbo prop | Turbo prop | Turbo prop
Operational speed[kt) 42 140 130 170
Takeoff speed[kt] - 54 65 65
Num. Passengers 230-286 140 80 60
Range [nm)] 240 350 240 240
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