
 16

 
Unmanned Aerial Vehicle Carrier (CVU-21) 

 
LT Marianne Holt-Phoenix, USN, and LT Angelos Antonopoulos, Hellenic Navy 

 
As the U. S. Navy makes the transition from blue water to brown, new fast, 

maneuverable, shallow draft platforms will be required. LCS will make an outstanding 
addition to the Fleet’s littoral capability. However, smaller and less expensive vessels that 
are capable of Intelligence, Reconnaissance, and Surveillance (ISR) and coastal patrol 
will enhance LCS’s capability while operating in a littoral battlespace. Small, fast, 
inexpensive ships with large payloads of unmanned vehicles to carry out various missions 
will comprise a Littoral Family of Ships (LFOS) to augment LCS. These ships will be 
designed to operate in concert with LCS in the littorals and will have the inherent 
capabilities to assist in a variety of other missions.  

Introduced in this study is a concept design of a UAV Carrier (CVU-21) capable 
of bringing unmanned aerial vehicles (UAVs) to littoral and riverine battlespaces for the 
explicit purpose of ISR. As UAV technology improves over time, some strike capability 
from smaller UAVs in the future is likely. CVU-21 will conduct missions in support of 
the Joint Operations Concepts (JOpsC), Sea Power 21 and Naval Power 21. CVU-21 will 
be a sea based platform that will carry, launch, recover and provide support facilities for 
UAVs conducting battlespace preparation ISR missions. Secondary capabilities include 
support of Homeland Defense (HLD) and Anti-Terrorism/Force Protection (AT/FP). 
CVU-21 may also operate independently and conduct a wide range of missions, ranging 
from sanctions enforcement, to drug, piracy, and terrorism patrols, to support of 
humanitarian assistance and disaster relief operations. This platform will assume some of 
the current missions of the PC-1 Cyclone class which is used as a baseline. 

Six capability categories were developed and used to create a design space for the 
CVU-21. These categories are 

1. Displacement (tonnes) 
2. Speed (kts) 
3. Draft(m) 
4. Endurance Range(nm) 
5. Welldeck Capable 
6. RHIB Capable 

With these six characteristics, a full factorial design space comparing Hull Type, 
Engine, Propulsor, Material and Endurance Range was developed. Analysis of the forty-
eight variants was conducted and a two-step elimination process implemented. Only four 
hulls with the desired speed, range, draft and welldeck capability were obtained. A 
subsequent full factorial design space was developed by varying UAV Availability and 
Self Defense Capability. 

Large UAVs such as the RQ-1A Predator were considered but discarded due to 
size and take-off restrictions. These tactical UAVs generally weigh between 2000 to 8000 
lbs when fully loaded and require 20+ crewmembers and long runways to operate. These 
systems also can cost 40 million dollars or more. A small, inexpensive, minimally 
manned, littoral ship cannot support such systems. Small surveillance UAVs such as 
Boeing’s ScanEagle or Mission Technologies Inc. BUSTER (Backpack Unmanned 
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Surveillance Targeting and Enhanced Reconnaissance) are considered for use onboard 
the CVU-21.  

The final concept design is a monohull with combined gas turbine/diesel 
propulsion plant. It is analyzed for stability, strength and seakeeping using the software 
products, Program of Operational Ship Salvage Engineering (POSSE) and MaxSurf©.  
 
CVU-21 Design Parameters 
DESIGN PARAMETER THRESHOLD GOAL ACTUAL 

Length Between 
Perpendiculars (LBP) 

78m 52m 51.705m 

Length Overall (LOA) 80m 54m 52.166m 
Draft 2.5m 1.5m 1.5m 
GMT >0 >0 3.589m 
CP 0.54 0.66 0.639 
CX 0.70 0.85 0.724 
Full Load Displacement 600 200 228 tonnes 
Full Load KG NA NA 1.505m 
Sprint Speed 20 35 35 kts 
Endurance Speed 15 20 20 kts 
Welldeck Capable No Yes Yes 
RHIB Capable No Yes Yes 
Mini UAV 10 20 20 
Micro UAV 40 80 80 
Endurance Range 2500 3500 3500 
Hull Material Aluminum Steel Aluminum 
Cost 220 180 110 
UAV Availability 40 Micro, 10 

Mini 
60 Micro, 15 
Mini 

80 Micro, 20 Mini 

Self Defense Capability PC-1 Weapons 
Suite 

PC-1 Suite and 
57mm gun 

PC-1 Suite, 57mm 
gun, Missile system 

 
 
Computer Rendering of CVU-21  

 
 


