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Summary

99

Hydrodynamic forces acting upon a model of a depth-controlled vehicle towed by a long

cable were measured for all modes of motion and at various towed attitudes.

Simple

formulas proposed to predict the hydrodynamic forces on such vehicles were confirmed
in their validity with results of the experiments and found to be useful for designing
hydrodynamically good performances of the towed vehicle.

Analysis of coupled motions of the vehicle towed at constant speed and the long cable

was presented to study the small perturbation about the towed configuration.

This method

of analysis is applicable to the investigation of the stability of the vertical motion of the
vehicle depth-controlled by the wing action.
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Table 1 Principal particulars of towed vehicle

Iten Dimension Renarts
Fuselage @ lenjth L =l0m
breadth 8 =0.2m
height 4 =0.2m
Main wing : chord €, = 0.4 m 2 wings (left & rizht) with end
span 5, =04 n plate & at d:hadral angle 5°
Trail wing : choxd Cg = 0.2 m 2-horizental & 2-vertical wings
span s =0.2m with end sl2te
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Fig.2 Resistance of towed vehicle

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

102 HEEMFLRLE 1625
s 2.0
S |3 £
oy N > ----Change attack angle
\ Q:l‘“ “:* _3“ 1.5 of main wing only
= o (from exp.)}
T > N
+1.0
N
0.1 10,4 e
\‘\ 0.5
N 0.2 Y N
5 10
. : 3 o
: : “to -5 N o (deg.)
-2 e s
-0.5 1 S
=1.0- REN
o with moin wing Z,;=6‘94
’ . ® without =151
Y=1.716 B+2.872|p]g N =-0-4678-0.88518 8
-2.0-4
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Fig. 4 Roll moment obtained from
oblique towing test
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Fig.5 Lift force and its moment about
the center of main wing
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Table 2 Comparison of vertical
hydrodynamic forces between
estimated and measured values

estimated rmeasured remarks

1.447 1.32 + 0.34 Fig.7

ay 0.0502
0.0627

0.050 + 0.02L

-0.015 £ 0.132

Fig.10

0.0627 0.216 + 0.078

5.03 5.18 Fig.5

[ -0.70¢ -0.901 Fig.S

-3.14 -2.09

-6.94 static (Fig.C)

-6.62

-6.50 oure heave (Fig.5)

0.473 static

T 0.52L

0.47 & 0.07 pure heave (Fig.d)

K 2.88 3.70

2, -1.17 Po-le 0.4 Fig.9

-0.521 -0.5 + 0.15 Fig.9
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Table 3 Comparison of horizontal
hydrodynamic forces
between estimated and
measured values
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Al 0.0983 0.067 + 0.020

e 0.0451 0.051 + 0.020

i-;‘ -0.0627 =-0.123 + 0.098
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i 0.467 static (Fig.
rl 0.367 teig.3)

0.415 + 0.010 pure sway (Fig.12)
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Fig. 16 Coordinate system for
the analysis of cable--
vehicle dynamics
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Fig. 17 Result of dynamic stability
analysis for cable-vehicle
system
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Fig. A1 Relation between body-fixed
and space-fixed coordinates
(Eulerian angles)
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Z w
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(A-2)

. $7 1 singtand cosptand] [ p
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