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NEXT-GENERATION
NAVAL HELICOPTERS

Fig. 1: Arguably the most promising development in the rotary wing alreraft family, the TiftRotor V-22 OSPREY - bigger, faster, higher,

mare payload, safer in theory but plagued during the development phase with accidents and failures that repeateclly ledl to the grounding of the V-22.
Thiz view of an OSPREY just landed on HMS “llustrious” clearly shows the enormous size of its proprotars.
(Photo: Courtesy Bell Helicopter, provided by author)

Naval helicopters of today share a com-
mon configuration of a cabin-top rotor
and tail boom with tail rotor. However
a new aircraft, now readying for oper-
ations in a combat theatre, revolution-
ises the approach, configured instead
with a large wing fitted with two filting
large-blade proprotors, and also a
rotor-less twin-tail. This aircraft, the
Bell Boeing V-22 OSPREY, and the
event, signifies a major achievement
in TiltRotor aircraft history, the opera-
tional deployment of this class of air-
craft more than 50 years after the first
example flew.
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V-22 ORIGIN AND
DEVELOPMENT

Although possessing the undeniable advan-
tage of basing flexibility and the ability to hov-
er, crucially from an operational perspective
helicopters still lag fixed-wing aircraft in speed.
Helicopters fly with rotors optimised for verti-
cal flight; in forward flight they present only a
small inclined area to the oncoming air and so
generate only a fraction of the thrust in this direc-
tion as they do vertically, If the rotors could be
turned to completely face the forward direction
the airerafi should theoretically undertake for-
ward flight much more cfficiently, in effect fly
faster. This principle drove the development of
TiltRotor aircraft.

The first aircraft with tilting rotors, the Tran-
scendental Airerall Model 1G, first flew as a hel-
icopter in July 1954 and converted from forward
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to horizontal flight that December. The Bell XV-
3 flew in August 1955 and converted in Decem-
ber 1958, The more capable 640km/h (345
knots) Bell XV-15 achieved these feats in May
1977 and July 1979 respectively. The V-22
OSPREY itself flew in March 1989.

That the V-22 first flew so long ago illustrates
the protracted development process. Test air-
craft crashed in 1991 and 1992 and twice in
2000. The December 2000 accident resulted
from a burst hydraulic line and a flight-control
software discrepancy. This resulted in improve-
ment in the design and layout of hydraulic lines
and sofiware modification. Earlier, in April 2000
a V=22 descended at too high a rate, and its rotor
stalled, leading to it crashing and to the deaths
of the 19 onboard, These two accidents brought
the total to four during development with 30
lives lost. They also led to grounding of the air-
craft for 17 months.
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In the first 2000 accident the aircraft experi-
enced vortex ring state (VRS); testing that fol-
lowed however showed the V-22 no more sus-
ceptible to this condition than other rotary-wing
aircraft. The developers set the safe rate of
descent limit at 245m/s even though VRS only
appears after 490m/s. TiltRotors can also recov-
er more easily than conventional helicopters by
rotating the nacelles 15° forward for 2s, flying
out of the turbulence, Systems will alert the pilot
when the aircraft descends at more than
00f/min with an air speed 74km/h (40 knots)
or less. U.S. Marine Corps (USMC) tactics
include high-speed fixed-wing descent to pre-
vent the occurrence of rotor stall due to VRS,
with reaching 60m altitude the aircraft conver-
sion 1o helicopter mode to land. It would use air-
craft mode to accelerate out of combat or land-
ing zones.

According to the USMC, the V-22 achieved
almost all its performance requirements during
the three-manth operational test and evaluation
(OPEVAL) that began in April 2005. The air-
craft fulfilled most maintenance paramelers and
accomplished operating objectives. Itaveraged
over 25 hours of flight before a maintenance fail-
ure, 8 hours better than the
USMC requirement. The air-
craft required 7.2 mainte-
nance man hours for each
flight hour, 13 hours less than
the USMC specification. Tt
achieved a mission capability
rate of 78 percent, after
10,000 flight hours and
should achieve the required
82 percent after 60,000. The
aircraft operated at lower cost
than the current Boeing CH-
46 and Sikorsky CH-53E
helicopters. The OPEVAL
though revealed that radio
software, seating and harness
system and the radar warning
receiver needed improve-
ments. In September 2005 the
U.S. Department of Defense
(DoD) approved full rate pro-
duction.

COMBAT
READINESS

The Marines and Bell Boe-
ing encountered smaller
issues with the aircraft since
then, but resolved each in turn
as the type prepares for
deployment to Lrag. In March
2006 a V-22 full-authority
digital  engine  control
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(FADEC) failure led to an unau-
thorised take-offand hard landing,
leading to a software update. Some
M/CV-22s were also grounded
early this year due to a faulty chip
in the flight control computer. In
March this year, a hydraulic leak
caused an engine nacelle fire. An
engine air particle separator
(EAPS) bearing failure led to an
carlier nacelle fire, in December
2006. EAPS improvements would
stop hydraulic leaks and nacelle fires and the
EAPS redesigned before V-22s deploy to Iraq.
Further 21 V-22s, including three destined for
Irag, employed faulty proprotor swashplate actu-
ator pressure switches, resulting in leaking, with
replacement switches required. Other technical
modifications before the deployment include
improving engine sand filtering, Rolls-Royce
further studying coating compressor blades to
decrease erosion.

USMC operational preparation included a
desert exercise that featured inflight refuclling,
night flying and assault operations, It also eval-
uated cooperation with the F/A-18 fighter. The
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exercise revealed the need for fur-
ther minor modifications, includ-
ing to the VOR navigation system
and nose landing gear.

The deployment will consist of 10 MV-22B
Block Bs of the first operational squadron
VMM-263 and continue for 7 months from Sep-
tember this year. The Block B boasts more reli-
ability than the initial Block A and introduces a
ramp gun, hoist and refuelling probe. The V-22
enters the theatre a much more survivable air-
craft than its theatre and service predecessor, the
CH-46 (see figure 2), seven of which the
Marines lost in lraq; the V-22 flies twice as fast
(510km/h (275 knots)), at higher altitudes and
longer ranges, more quietly and with less IR rachi-
ation and equipped with modern missile warn-
ing system, laser and radar warning receivers,
chaff dispenser and possibly directed infrared
countermeasures and armed with a gun.

The aircraft can carry 24 troops or a 2,700kg
load o 800km (430nm) while its 3,900km
(2,1000m) ferry range allows global self-deploy-
ment. Two 4,400kW Raolls-Royce T406-AD-
400 turboshafts provide power, The cockpit
includes six nightl-vision-goggle-compatible
large-screen displays. The Marines” MV-22
models specialise in combat assault/assault sup-
port, with the U.S. Air Force's (USAF) CV-22s
focused on special operations and the U.S.
Navy's (USN) HV-22s combat SAR/special
operations/logistic support. USMC aircraft will
fly from LHA/LHD amphibious carriers.

PRODUCTION
AND THE FUTURE

The Block B compares to the CV-22 Block
10, which could achieve initial operating capa-
bility in 2009, The MV-22 Block C {(and CV-22
Block 20) could deploy with a fuselage gun, new
radar and modernised environmental control
system. MV-22 Block D updates would include
anew direct infrared countermeasures package.

A

Fig. 2: The aircraft the MV-22 replaces,

the CH-46 SEA KNIGHT.

The MV-22 provides an improvement

in virtually every measure of performance,
including speed, range, efficiency,
equipment, operating cost,

maintenance requirements.

(Photo: Courtesy U.S. Marine Corps
050415-M-9114Y-015 / Sgt. Roman Yurek)
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