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ABSTRACT

Powering tests, including investigation of bollard pull
capabilities, were conducted on Model 4952-1, a modified
version of Model 4952, This model represented the Utility
Landing Craft, Assault LCU(A) FY 1963. The stern lines of
Model 4952 were altered by dropping the chine, making a
{1:ﬁser bottom, and moving the propellers 2 inches in-

oard. ;

The altered stern lines resulted in a 3 percent increase
in ehp at 8 knots and a.l5 percent increase in shp at 8
knots. The alterations also greatly improved the bollard
pull astern capabilities.

INTRODUCTION

The Bureau of Ships requested;the David Taylor Model Basin to
obtain data, by means of model tests,| which would assist in evaluation of
a hull design for a Utility Landing qraft, Assault LCU(A) FY 1963.1 This
craft is to be propelled bv two vert%cal axis propellers with an installed
horsepower of 680. The model test program was conducted to determine
(1) resistance characteristics of the hull, (2) free-running powering
characteristics, (3) bollard pull capabilities, and (4) turning and
maneuvering qualities associated with the propeller arrangement. Model
4952 was constructed in accordance with BuShips Plan No. LCU (A) 802-
1895763. The linear ratio of ship to model is 8.75. Resistance charac-
teristics of the hull are reported in Reference 2; powering characteristics,
both free running and bollard pull, in Reference 3. It was discovered that
the astermn bollard pull was adversely affected by the propellers drawing *
air when the model was trimmed to the attitude for backing off a beach.
When the model was further trimmed by the stern until the chine was under
water, the bollard pull capabilities improved approximately 60 percent.
Therefore, it was recommended that the stern lines be altered to ensure
that the knuckle is immersed at this light draft condition.3 On the basis -
of this recommendation, the Bureau of Ships authorized that the model be
altered and that the effects of the alteration on bollard pull and powering
characteristics be detgrmined. The results of this evaluation are presented

in this report with a comparison of the two models.

1References are listed on page 10.
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The tests required to evaluate the turning and maneuvering charac=
teristics of this LCU (A) have been held in abeyance pending a décision as
to the correct stern configuration. When this decision is made,’ the tests

will be run and the data will be published in a supplementary report.

TEST PROCEDURE

- P i
Model 4952 was altered according to plans furnished by?the Bureau
of Ships (BuShips proposed modification LCU 1625 afterbody lines, Code 442,
dated 6/18/63), and the modified model was designated Model 4952-1. Figure
1 shows the type of change made in the section shape. It cangbe seen that
the stern lines were altered by dropping the chine and making;a flatter
bottom. These changes }esulted in only minor changes in totai displace-

¥

ment. The propellers were moved 2 inches inboard. 3
Resistance and powering characteristics were cbtained: for the hull
spresentad by Model 4952-1 at the 386-ton displacement trimmgd 2.28 feet
- the stern. Outward rotating vertical axis propellers operating with
the propeller pitch ratio equal to 0.82ﬂ3 were used for the p%opulsfon
tests. Prior to conducting the powering test, the optimum stéering or
thrust angle was established in the manner described in Referépce 3.

The bollard pull tests were conducted at the condition? corre-
sponding to a 254-ton displacement trimmed 1.5 feet by the stein. Data
were obtained for bollard pull ahead and astern with a propellér pitch
ratio equal to 0.567TM. For the astein condition, the propellef;units were
rotated 180 degrees from the optimum steering angle. i

The powering predictions given herein are for the ship Aperating in
smooth, deep salt water having a temperaturé of 59° F. A correlétion
allowance (ACF) of 0.0014 was used in predicting the full~-scale power from
the model data and was applied in the effective horsepower and shaft
horsepower calculations. The test apparatus, experimental procedures, and
methods of reducing data are described in References 2 and 3.

.
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POWERING TESTS

TEST RESULTS AND DISCUSSION

The results of the optimum steering angle tests are given in Figure

2.

These®data show that the optimum steering angle for the Model

4952~1 hull is 2 degrees inboard. (The angle obtained for the Model 4952

*

hull was 5 degrees inboard.) Thus the reduction in optimum steering angle

is associated with the flatter stern sections and the moving of the pro-

peller inboard.

Powering predictions are presented in Figure 3.
power requirements for the original and the altered model is given in
Tables 1 and 2. The altered model, Model 4952-1, indicated a slight in-
crease, less than 3 percent at 8 knots, in ehp over the original model

and an increase in shp of 15 percent at 8 knots,

A comparison of

TABLE 1
Effective Horsepower
(ACF = 0.0014)
Ship Speed EHP EHP 4952-1
knots Model 4952 Model 4952-1 4952
(pisp = 385 tons) | (Disp = 3C6 tons)
5.0 29, 29 1.00
6.0 52 52 1.00
7.0 90 91 1.01
8.0 152 156 1.03
9.0 240 246 1.03
10.0 381 393 1.03
3
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TABLE 2

Shaft Horsepower
(4Cp = 0.0014; Pitch Ratio = 0.82m) -

Ship Speed SHP SHP 4952-1
knots Model 4952 Model 4952-1 4952
(Disp = 385 tons) | (Disp = 386 tons)

5.0 63 .68 1.08
6.0 117 124 1.06
7.0 202 .223 1.10
8.0 358 413 1.15
9.0 © 593 659 1.1
10.0 987 1040 1.05

It is difficult to establish the principal contributor to the in-

creased shp requirement in view of the multiple changes.

evidence indicates that the deadrise bottom is more efficient than the flat
bottom. Table 3 gives results of experiments conducted at DIMB that

suggest ithis effect.

TABLE 3 .

Tests of LCU 1620 Class Conducted
at Ship Speed of 8 Knots

However, some

Type of
Model | protom | BHP | SHP | EHP/SHP

RPM

4586 Flat 110 | 353 0.31
4585 Deadrise 93 | 235 0.38
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BOLLARD PULL TESTS ﬁ ) &

Bollard pull test results are presented in Figure 4. The
photographs in Figure 5 show a trace of air being drawn into the propeller :
at 169 rpm; however, this amount is minute compared with air drawing on
the original model.3 The data in Table 4 show that the alteration to the
model improved the bollard pull astern capabilities immensely.

:
;
i
TABLE 4 :
’ Bollard Pull Astern
Model 4952 Model 4952-1 | 4952-1
: SHP | Disp = 254 tons | Disp = 254 tons 4952 H
: 1.4 ft Trim by 1.5 ft Trim by
Lo . Stern Stern
100 3340 3,870 1.16 ;
: 200 5050 6,200 1.23
& 300 6230 . 8,180 1.31 j
: 400 7110 9,950 1.40
P . 500 7770 11,550 1.49 t
: 600 8310 13,050 1.57 i
680 8660 14,180 1.64
¢ ;
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Figure 1 - Comparison of LCU(A) Hulls Represented by ‘
Models 4952 and 4952-1 v
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Figure 2 - Optimuze Steering Angle
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