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Purpose of Research:

To determineif the SLICE design

concept providesthe necessary seakeeping
gualitiesfor use asapassenger ferry. The
motions of surge, heave, sway, pitch, roll,
and yaw will be analyzed.
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* The SLICE Concept

Conventional Small WaterplaneAreaTwin Hull
(SWATH) Vess.




* The SLICE Concept

SLICE Configuration:

Discontinuousand Off set Pods
Modular Payload Capacity




* The SLICE Concept

Principal Dimensions:
L ength Overall 105’ - 0’
LBP 81 -8’

Breadth Overall 55" - 0"
Diameter (max.) of Lower Hulls g8 -0
Design Waterline 14’ - 0’
Forward Hull Offset from Centerline 16’ - 6”
Aft Hull Offset from Centerline 23 -6
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* Seakeeping Definition

The ability of a ship to accomplish its

specified mission(s) including crew comfort,
and equipment operability/maintainability.




* Seakeeping Criteria

Specific criteriaare established based onthe
mission areas of thevessel. TheSLICE, a

passenger ferry, would have criteriaset
emphasizing passenger comfort.




* Seakeeping Criteria

A general criteriafor atransiting vessel isas
follows:

Pitch 3 degrees
Roll 8 degrees
Vertical Accelerations 0.4Q0's

(motions in significant amplitudes)
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¥ Modeling of the SLICE

Station Profile Generation
Weight Curve Generation

Environment Determination

Damping Factor Determination




¥ Modeling of the SLICE

Station Profile Generation

20 Stationsdistributed along hull.

Stationsdistributed to describe shape of hull.
15 offset points (maximum) per station.
Offsetsobtained from L ockheed drawings.




¥ Modeling of the SLICE

Welght Curve Generation

Based on Weight Report for Ferry Application

Assumes an even distribution of equipment
welghts across agiven space.

Assumesstructural member weight distribution.
|gnores 10% design margin.
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¥ Modeling of the SLICE

Regular and Irregular Wave Parameters

Waveto Ship Length Ratiosfrom 0- 15

Wave Spectrum Models

P1erson-Moskowitcz
| TTC Based on Modal Period

Wave Spectrum Parameters




* Sea State Parameters




¥ Modeling of the SLICE

Damping Coefficient Determination

Surge: Slopeof Total Resistance V's. Speed
Curve at eight separate speeds.

Roll: Percentage of Critical Damping for Roll
obtained in an iterative process.




* Roll Damping Determination

Bounded Range Determined.

L ower Bound set at 2% of Critical Damping.

Upper Bound set at 30% where Roll No L onger
Exhibits Underdamped Behavior.

Valueof 10% Closely Matched Model Test
Data




* Roll Damping Determination

Damping Factor
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* Roll Damping Determination
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* Results

Regular Waves - Presented In terms of
Response Amplitude Operators (RAQ’S).

Irregular Waves - Presented In terms of
significant motion amplitudes.

Seakeeping Analysis- Appliesseakeeping
criteriato dataobtained inirregular wave
analysis.




* Wave Angle Definitions




Surge (0 Knots):

Wave Angle
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* Heave (0 Knots):

Wave Angle
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* Pitch (O Knots):

Wave Angle
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* Roll (O Knots):

Wave Angle
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Sway (0 Knots):
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* Y aw (0 Knots):
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* SLICE Natural Periods (0 Knots)

Obtained from Resonant Behavior

Surge and Heave 6.42 sec.

Pitch 6.86 sec.
Roll 13.26 sec.

Sway and Yaw None




IV elocity Effects on Stability

Strip Theory isunstablefor negative encounter
frequencies. This occurs when:

Uw cos(Q) > g

5Knots 10 Knots 15 Knots 20 Knots 30 Knots
ODeg. 0.0095 0.2052 1.1524 2.0095 4.5810
30Deg. 0.0095 0.2952 0.8667 14381 3.4381
60Deg. 0.0095 0.0095 0.0095 0.2952 1.1524




Velocity Effects (Surge)
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Velocity Effects (Heave)

Wawve Angle
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Velocity Effects (Pitch)
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Velocity Effects
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* Irregular Wave Results
Pitch

0 Knots 5 Knots




* Irregular Wave Results
Pitch

10 Knots 15 Knots




Irregular Wave Results
Vertical Accderation
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* Irregular Wave Results
Vertical Accderation

10 Knots 15 Knots




* Irregular Wave Results
Roll

0 Knots 5 Knots




Irregular Wave Results
Roll

10 Knots 15 Knots




Irregular Wave Results
Roll

20 Knots 30 Knots




Irregular Wave Results
Roll

Sea State 2 Sea State 3




Irregular Wave Results
Roll

Sea State 4 Sea State 5
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¥ Conclusions

The SLICE Design will perform withinthe
limits of our criteria, in seas up to and

Including seastate 4, provided thevertical
planeinstabilitiescommon to small
waterplane shipscan be controlled.
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* Recommendations

Investigate cross coupling of pitchandroll.

Generate aload set that can be applied in

|I-DEAS FEM of SLICE.










