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Summary

Focussing on the sea-going maneuverability of a 105-passenger hovercraft, the authors made investi-
gations through series of model tests and computer simulations. The wind forces acting on a scale
model, which represents superstructure and cushion form, were measured in a wind tunnel test. Oblique
towing tests with self-lifting model were carried out for the hydrodynamic characteristics between
cushion skirt and water plane. Regarding the characteristics of control surfaces, the force measurement
tests with ducted propeller and rudder in wind tunnel were carried out. Based on these results of model
tests, the authors developed a simulation program which employs proper mathematical models for each
force components, namely cushion skirt, wind, propellers, rudders and thruster. The output of simula-
tion showed fairly good agreement with the results of actual sea trial. Especially in the case of course
keeping in beam wind, the reverse of check-helm direction around Froude number of 1.0 experienced
in actual operations were confirmed through computer simulation. Lastly the results of extensive
investigations on the sea-going maneuverability of the hovercraft are explained.
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Table.1 Principal particulars of the MV-PP10

ITEM HV-PP10
Overall length (m) 23.1
Overall breadth (m) 11.0
Overall height (m) 6.5
Skirt depth (m) 1.2
¥eight, max ) abt. 40
Main engine output (PS) 520 x 4
Lift fan diameter (m) 0.95 x 2
Propeller diameter (m) 2.59 x 2
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NI | -El ectronic Library Service



The Soci ety of Naval

Architects of Japan

IR—=N—27 57 VORI 2v—vaviZonT 367

F—5 %155 HNT—EORHRER 2 B L /2,

BRI IR R 1/10.5, KBMERIC 7 A v AR
— P REMBLUEBE Yy DELET S,

RHEEE, AEOFHAIARECHEEL - 6 5 hEHcE L
REOBIMEHEL (c—7, EvyFiE79—), BIED
A% 52 D DWRML K (Fig. 4), REHE &R
THEEDCDOOLTIE, BhRE#EICEE L 2 HEiR iR
Eifin % d e TR L 225l 21T > THEIEL, MR
TR R L 72,

BEREBROFHRS R OB L U CRIfAIC T 2 [EE € —
Ay MR, BBy v a YEERVEZL— R (1B
H/NX 7w a Hitg/ 7yyarig) 28744
LU, Fig.5Rd, EEEE— 4> M, ME(7r—
F#) BRKEL LB IZoNT, HEELEEMCED 5 EER
EDEEH, RAZE T AACKELS KL, LEHLE
HF, ZOEEAT — 2 > b IERHLADS 10 BN TEfT 5
0, TOBRELT 5,

AIFOBEBERER B 2 BB OME, KEMEF I
HYEE T DT TRGANIC I - TRIZM U B, 7y a
YETHUTY S W TOKE%E & U URE 2 #de
PRI > TV B BRI R S iz, IMENEL R BIEDO0
THEESEL &Y, ZoMROKE B ZEOEENS

Fig.3 Model for rudder force measurement test
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Fig.4 Self-lifting model in oblique towing tank test
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Fig.7 Check helm for course keeping obtained by sea
trials in wind at wind speed of 4-12m/s
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Fig.8 Simulated check helm for course keeping in
wind at wind speed of 5m/s
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Fig.9 Simulated side force for course keeping in beam
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Fig. 10 Simulated yaw moment for course keeping in
beam wind at wind speed of 5m/s, non-
dimensionalized by the moment of rudder at
Frude no. of about 1.1
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Fig. 11 Comparison with turning advance between sea
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Fig.12 Comparison with tactical diameter between
sea trials and calculations
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Fig. 15 Simulated craft velocity in turning in wind at
initial Frude no. of about 1.1 and rudder angle
of 15 degrees
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Fig.17 Yaw moment by relative wind in constant yaw
rate of 1.5 degrees/second under no wind, non-
dimensionalized by the moment of rudder at
Froude no. of about 1.1
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Froude no. of about 1.1

Fig.16 Required yaw moment by control surface for
constant yaw rate of 1.5 degrees/second under
no wind, non-dimensionalized by the moment
of rudder at Froude no. of about 1.1
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