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ABSTRACT

Model 4S95 was constructed by the David Taylor Model

Basin to represent a jumboized design of the AO 22-Class
Tanker. Resistance and propulsion tests were conducted to

determine the ability of the enlarged ship to maintain an

acceptable speed with existing shaft horsepower of 13,500.
Model tests indicate that at the design condition, the pro-

totype of Model 4S95 will attain a speed of 17.6 knots while

absorbing 13,500 shp at 101 rpm.

INTRODUCTION

1
At the request of the Bureau of Ships, the David Taylor Model Basin

built a model to represent a jumboized design of the AO 22-Class Tanker and

conducted model tests to determine the powering characteristics of that

tanker. The test program consisted of (a) resistance tests to determine

the fully appended effective horsepower at displacements of 19.090 and

31,100 tons and (b) propulsion tests to determine the powering char-acter-

istics at a displacement of 33,100 tons. The purpose of the project is to

determine if the enlarged ship can maintain an acceptable speed with the

existing shaft horsepower of 13.500.

TMB Model 4895 was constructed in accordance with Plan A024/SO500/

91t,239, with the afterbody and appendages modified according to Plan A022/

'02/1895719 (Station 17 aft). The model was built to a scale ratio of

2t.25. Figure 1 gives the dimensions and general characteristics of the

model and Figures 2 and 3 are fitting-room photographs of the model. Stock,

four-bladed propellers were selected and designated as Propellers 2502 and

2r03. Figure 4a is a drawing of Propeller 2502. A correlation allowance

(-f%) of 0.CX14 was used in the frictional calculation for the powering2
prediction, and stud-stimulators, as described by Hughes and Allan, were

used on the hull to induce turbulence.

The principal hull modification to jumboize the tanker was to

lengthen the middle body by 91 ft, or 17.3 percent of the original length.

1References are std page 3.
References are listed on page 3.



This change increased displacement by 42.5 percent, as compared to the

trial displacement of the original AD 22. Figure 5 shows the enlarged rudder

designed for the new class. As a further modification, the bossings were

eliminated and replaced with V-strut shaft supports. This alteration is
shown in Figures 2 and 3b. Finally, the centerline of the propellers was

moved to a point 1V.17 ft forward of the AP.

The resistance and propulsion characteristics of the enlarged ship

are preseated.

DISCUSSION AND CONCLUSIONS

The design condition for this ship is specified as a displacement
of 3-3,100t tons at a draft of 34.25 ft, even keel. Additional ship and

model data are given in Figure 1.

RESISTANCE

Effective horsepoiwer predictions estimated from model tests are

presented in Figure t for the design displacement and for a displacement of

1Q,Q tmmns. These data for the design condition are compared with Taylor's

Standard Series as a ratio curve in Figure 7. The curves indicate that at

the design speed (E 0.700), the ratio of the predicted ehp to the

Taylor chp is 1.0.

PROKtILSIkx

Pn 'ring predictions based upon results of tests conducted on Model

4'%95 are shown as curves of horsepower, rpm, and associated coefficients in
Fiture 4. Open-water characteristics of Propellers 2502 and 2503 are shown

in Ficure. 4b.

I'tel test data indicate that at the design condition, the prototype

of Model 4A will attain a speed of about 17.6 knots, while absorbing

13,500 shp at 101 rpm. The propulsive coefficient for this condition is

0. b92.

.. I
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APFENDAGES f0NE_

DIMENSIONS L W L. COEFFICIENTS
SHIP MOOEL Ce 0.708 C, 074

LENGTH (LWL) FT. 3 60 4.228 Cp 0.717 CwA 04-2
LENGTH (LP) T 160 3 .466 C 0.987 LE/L 0.339
BEAM (8a) FT. 75.0 2.87 C 08 L/L 9218
DRAFT (H) FT. 342 1.30 C, 0.74 L/L 0.44
DISPL IN TONS (. W.) 3100 SW1 8 0.90 L/8 8.480
WETTED SURF SO. T. 6840 9934 C, 0.630 Bx/H 2.190
DESIGN V IN KTS 17.65 3.44 C 0.651 A/.OIL)' 128.6
LCBLwL - 0.487 AFT OF Cp 0.876 S/VAV' 14.95
LCBLeP * 0.503 AFT OF FP CVA 0..09 f 0.08
WL. ENTRANCE HALF ANGLE w 9.2 DEG. cpw 0.950 t 2.23
1- 26.25 / 0,700 L 8 P COEFFICIENTS

- 1.813 Q)* 0.614 CI 0.731 L/8 8.21
LES: BUSHIPS PANS: Cp 0.741 A/(.OIL) 141.6

A024/S0500/916239
AO22/80P/1995719 I-- -

0

... 

... ... ..

1 +.. ...... . -0

A 16 14 12 10 4 2 FP

.0

.8

.6

.4

.2

0

ST T TO

t"a

• ~ ~ ~ ~ ~ k IL m! ll4:-.
*t JA

Is. AV-

.. .. . _ -.. ..

-: ~ .I.L " .r..

Sa- 7Y

g *V' P

Figure 1 - -Ship and Model Data for Modification of

V 22-Class Tankers, Model 495

4

I _~_

I- ---

? .

Z,V .



Figure 2a

Figure 2b

Figure 2c

Figure 2d
Figure 2 - Fitcing--Room PhMtoraphs, Model 4595
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