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The Safe Operating Envelope (SOE) combined with Short—Take—Off and Vertical Landing (STOVL) performance is an essential
consideration of a light aircraft carrier for design of hull shape with excellent seakeeping performance in terms of naval air
operations as well as traditional naval ship missions such as Transit and Patrol (TAP), and Replenishnment at Sea (RAS) and so
on, A variety of procedures are systematically combined to determine SOE considering rather complicated missions associated
with operation of aircraft onboard,

The evaluation of take—off and landing safety missions onboard should consider wind effect on deck and severer seakeeping
indices and standards compared with conventional naval ships, In order to support take—off and landing missions, various support
activities of the crews are required, So, additional evaluation is needed for indicators such as MSI(Motion sickness Index) and
Mil(Motion Induced Interruptions), which are quantitative indicators of work ability that appear as a result of motion response,
In this study, a standard procedure is developed including the seaworthiness performance indicators, standards, and evaluation
procedures that should be considered during design of STOVL aircraft carrier, Analysis results are discussed in terns of
air—wake on deck as well as seakeeping indices associated with design parameter changes in view of conceptual design of a
light aircraft carrier,

Keywords : Light aircraft carrier(Zdeta2g!), Safe operating envelop(QFHUF =) - Short—take—off and vertical landing
(EH2] 2| 0|2fF), Seakeeping(LiZhds)
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Fig. 2 Effects of roll damping devices from AdFLOW-Navy
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Table 1 A set of missions and criteria of light aircraft carrier

Analysis conditions

Limiting criteria

Application Sea state | Speed (knots) Motion \ Limit Location
Missions/Activities and criteria
Roll 4.0° Global
Pitch 1.5° Clobal
Wetness 30/hr. Bow (worst location)
3456 Slamming 20/hr. Keel (worst location)
Transit and patrol o Propeller emergence 90/hr. 1/4 Propeller diameter
(7. 8 MS| 20% of crew @ 4 hrs Bridge
Ml 1/min Bridge
Vertical acceleration 0.2g9 Bridge
Lateral acceleration 0.1g Bridge
Roll 15.0° Clobal
Pitch 4.0° Global
Wetness 50/hr. Bow (worst location)
Slamming 50/hr. Keel (worst location)
Survival condition 9 Propeller emergence 90/hr. 1/4 Propeller diameter
MSI 20% of crew @ 4 hrs Bridge
Ml 1/min Bridge
Vertical acceleration 0.4g Bridge
Lateral acceleration 0.29 Bridge
Roll 1.5° Global
) ) Pitch 1.0° Global
pircraft handling Wetness 5/hr. Bottom inner leading elevator edge
Ml 1.0/min Task location
Roll 2.5° Global
Generic helicopter Pitch 1.5° Global
launch/recovery Relative wind angle +50° Flight deck
Relative wind speed 40 knots Flight deck
Roll 2.5° Global
Generic short takeoff | 3, 4, 5, 6 - Pitch - 15 G,bbal
) T Vertical velocity 1.0 m/sec Landing spot
and landing Relative wind angle £30° Flight deck
0, 5, 10, 15, 20, 25 Relative wind speed 40 knots Flight deck
Roll 4.0° Global
Pitch 1.5° Global
MSI 20% of crew @ 4 hrs Bridge
Crew performance Mil 1/min Bridge
Relative wind 35 knots [Task Location if on Weather Deck
Vertical acceleration 0.2g9 Bridge
Lateral acceleration 0.1g Bridge
Roll 2.2° Clobal
Pitch 2.2° Clobal
CONREP & FAS MSI 20% of crew @ 4 hrs At station
Ml 0.5/min At station
Wetness 0.5/hr At station
Roll 2.2° Clobal
Pitch 2.2° Global
34 MS| 20% of cre/w @ 4 hrs At station
' Ml 0.5/min At station
VERTREP (®) Relative wind +30° off head seas, 15-30 knotg Flight deck
Vertical displacement 0.7m VERTREP station
Vertical velocity 1.05 m/sec VERTREP station
Wetness 0.5/hr At station
Roll 2.2° Clobal
Watercraft launch Pitch 2.2° Global
and recovery Lateral acceleration 0.1g Boat location
Vertical acceleration 0.29 Boat location
Roll 3.8° Clobal
Gun operation 3,4,5 6 Pitch 3.8° Global
Vertical velocity 0.5 m/sec Gun barrel tip
Roll 1.8° Clobal
Support equipment 3,4,5 6 Pitch 1.8° Global
Mil 1.0/min Task location
JSNAK, Vol, 61, No. 2, April 2024 129
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Table 2 Analysis condition for SOE

ltem Conditions
Aoplication Missions: TAP, AAW
PP Support activities: NAO, VERTREP
Sea state 3, 4,5,6, (7, 8, 9)

Ship seed (knots) | 0.0, 5.0, 10.0, 15.0, 20.0, 25.0

Wave heading

0~360, 15 degree interval
(deg) 9

LPP=250m, BWL=32m, Draft=9.5m

KRISO CVX 1 Displacement=42,600m®

TAP: Transit And Patrol

AAW: Anti—Air Warfare

NAO: Naval Air Operation
VERTREP: VERTical REPlenishment
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