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MODEL STUDY ON THE RES']STANCE OF FERRY-BOAT 25

Medel Study on the Resistance of Ferry-Boat
of the Han-Yu Highway
Abstract

A. Pro}ec! conducted for: The Highway Administration, Miuistry of Com-
munications.

B. Investigators: Experiment conducted by H. M. Cheng, and C, C. Wu under
the direction of C. C. Cheng.

C. Purpose: To determine the individual and combined resistance of steam-tug
and wooden ferry under different velocities.

D. Outline and result:

Steam-tug towing. 2 wooden ferry on its side to carry trucks across rivers
is a common practice in highway transportation during war time in China. The
standard dimensions of tug and ferry for Han-Yu Highway are given below (see
figs, 1,2):

Total length width : draft ; displacement
| metric
Steam tug 12,19 m. 2,44 m. } 0.61 m. |8
Wooden ferry 17.00 3.85 | 0.47 | 25,00

Max, relative velocity against current is 4,12 m/sec.

The model scale is chosen as 1:64 after consideration of wave resistance,
vortex (form) resistance, and skin friction resistance. The models are made of
paraffin with metallic weights to adjust for the correct ﬁosition of metacenter.
The boats, floating on water surface in a glass flume, are hung by two small silk
threads fy, f, with counterweights Wz, W2, around two pulleys Ry, Rz attached
on the ceiling of the laboratory (Fig.3). Two needles ay, 82 are set on the model
boat passing through a slotted scale D. Afier the counterweights are properly
adjusted according to the exact weights of boats, a rating is made by the applica-
tion of known horizontal force to determine the exact relation with the horizontal
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reading of the needle on scale. The current velocity is measured by using Pitot
tube thus the relation between velocity and ship resistance can be determined.

The experimental results for (1) steam-tug (2) wooden ferry and (3) steam-
tug towing wooden ferry on side are shown on figs. 4, 5, and 6. The curves give
the measured velocities as function of displacement of needle on the reading scale
together with ratings for force, from which the resistance of boat for different
velocities can be found. As the measured resistance is comprised of wave resist-
ance, form (vortex) resistance and skin friction resistance and the latter does not
follow the Froude’s law of similitude, the skin friction resistance of model boat
is calculated by Gebers’ equation (p. 9) and subtracted from the measured value.
The remaining value is multiplied by Froude’s scale of force and again .the skin
friction for proto-boat is calculated by Gebers’ equation. Thus adding together
gives the total resistance of proto-boat. The calculations are shown on p. 14, 15
and the results are plotted on figs. 7, 8 which give the relation between total
resistance and velocity (fig. 7) and the relation between coefficient of resistance
and Froude’s number. .

It is interesting to note that the resistance of steam-tug towing a wooden
ferry on side (line 3, fig. 7) does not equal to the algebric sum of individual
resistance of tug and ferry (line 4, fig. 7). This is due to the interference of
surface wave when two boats are sailing together. ‘The determination of most
favourable relative position for tug towing a ferry on side to obtain minimum
resistance may deserve further study.
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