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CydacHuii aBiaTpaHCHOPT IOpa3 YacTille MOTpedye
BHCOKOIIBH/IKICHUX JIITAKIB 3 METOI e(EeKTUBHIIIOro
¢yHKionyBaHHs. [IpoTe KOXKeH JiTak MiIaTuTh Habarato
BUIIY I[iHYy 3a 30LJIbIIEHHS LIBHJKOCTI: MOCTYIAETHCS B
SIKOCTI  TTOJILOTY, JAJBHOCTI, BaHTAXKOIMITHOMHOCTI Ta
TpuBanocTi nonbotry. lloeqHaHHS BHIIOI IIBUAKOCTI 3i
3IATHICTIO BEPTHKAJIBHOI'O 3JbOTY Ta MPU3EMIICHHS
3abe3meumsio O yHIKanbHI TpaHCHOpPTHI (1 He JHIIe)
MOJKJIMBOCTI, ITPOTE IIe AOPOKIOI0 IiHO. [lieto miHOMO €
PO3BHUTOK TEXHOJOTiH, BUPOOHMLTBA Ta KepyBaHHS
JTakoM. 3po3yMmisio, 0 OyAb-SIKHU JITaK, SKAH ycyBae
a0o0 TEeBHUM YMHOM OOMEXYE 3aJIeXKHICTh BiJl KOHKpET-
HUX 3JITHHX CMYT, Haja€ Oyab-IKOMY [HCIIETYEpY,
BIiICbKOBOMY YH LUBIIILHOMY, HE3PiBHSHHY OMEpaliiiHy
3JIATHICTB 1 THYYKiCTb. [ enikomnTep, MaOyTb, 1€ HE AOCST
MEX CBOIX MOXIMBOCTEH, ane iX BJOCKOHAJICHHS
BHMaraTume OiIbII iIHHOBAIIMHUX TEXHOJIOTIH, aHK THX,
SIKIi BUKOPUCTOBYBaJMCs Jnoci. DaxiBIi-iHKEHEpH BKe
JIOBIIMM 4ac BU3HAIOTh HEOOMEXKEHI MOXKIMBOCTI
30UIBIIEHHST SIKOCTI TOJIBOTY TENIKONTEPiB, OCOOIUBO
YHIKaJIbHI TEXHIYHI TPYJIHOIII Ta BUKIWKH, ITOB’S3aHi 3
iXHBOIO KpeWcepchbKOor MBHIKICTIO. [IpoTsrom Oinbl,
HDK TUSTH JAECSATWIIITH TBHHTOKPHJIBHA IPOMHMCIIOBICTH
TaKOX TPOSBIsUIA 3allKABICHICTh 0 aAJBTEPHATHBHUX
KOHLIETII, HAaMaralo4uch IIOEJHATH HeIepeBEPIICHY
3IATHICTh 3aBHCAHHS TelikonTepa 3 Habararo BHIIMMHU
KpelicepcbKUMU IMBHUIKOCTSIMU JiTakiB. KoHBepTOMIanu 3
MIOBOPOTHUMH KPHJIaMU — TiOpHIHI KOHBEPTOBaHI I'BUH-
TOBI KOHIENTU. 3aBISIKH CBOEMY [H3aiHY KOHBEPTO-
TUIaHK MOXYTH JIiTaTH Ha HabaraTo BUIIIH KpehcepchKii
IIBUIKOCTI, Hi’K TeJIIKONTEPU, BHOCAYH, OTKE, IPUHANMHI
OJIHY BEJIMKY IlepeBary y skicte nompory. Ilpore, sx i
TeJIKONTep, KOHBEPTOIUIAaH — KOMIIPOMICHE I1H)KEHEpHE
piwenHst (MaOyTh, HaBiTH OLTbINE), 1 BiH HE € HACTIIBKU
aepoJMHaMIYHO €EKTUBHHUM, SIK T'EJIIKONTEP y 3aBUCIIO-
My TOJIbOTI 200 JIiTaK Y TOPU3OHTAILHOMY MOJBOTI.
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The concept of tiltrotor aircraft is nothing new. Its roots
came to 1930s when thefirg design , which resembles to modern
tiltrotors was patented. The problem was that the technology in
that times was not able to support such acomplex program. Only
in recent years the demands for anew desgn combining the
advantages of helicopter and aircraft in combination with
advanced technology base led to various experiments, testing
phases and following production of new tiltrotor aircrafts This
artide is dealing with advantages and disadvantages of tiltrotor
design aircraft and concentrates on two types — military V-22
Osprey and civilian BA-609.
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[. Introduction

The tiltrotor's advantage compared to helicopters is
primarily the speed. Although a helicopter is aremarkable
rotating-wing aircraft and proof of aeronautical engineering
mastery, it is also atechnically compromised aircraft with
several performance limitations including range and cruising
speed. In a helicopter the maximum forward speed is defined
by the speed that the rotor turns at, at some point the helicopter
will be moving forward at the same speed as the backward-
moving side of the rotor is spinning, so that side of the rotor
sees zero airspeed, and stalls. In reality the maximum speed is
even less than this. However with the tiltrotor this problem is
avoided, because the rotors are perpendicular to the motion in
the high-speed portions of the flight regime. This means the
tiltrotor has relatively high maximum speed, up to 300 knots
(560 km/h) has been demonstrated in the two major types of
tiltrotors flown. They require about 50% more installed power
as a helicopter of the same lifting capacity, meaning that the
tiltrotor requires larger engines for a given mission, increasing
its cost and reducing the time it can hover (for a given fuel
load). However, the wing of the tiltrotor is significantly more
efficient than the rotor of a helicopter, so that the they uses
considerably less fuel per unit distance when at high speed.
This helps offset the smaller payload of the tilt rotor, especially
at longer ranges. These abilities are notably important for the
military, where speed and time are critical factors. Commercial
sector has also recognised advantages of this configuration so
we can expect a wide spread of civilian tiltrotors. Apart from
the unmanned aerial vehicle (UAV) prototypes and proposed
larger four-rotor military medium cargo airplane, in active
service is now only one tiltrotor (military V-22 Osprey) and
one is in pre-production phase (civilian BA-609).

Il. Bell-Boeing V-22 Osprey

The V-22 Osprey, an aircraft that has been in
development for about 25 years and has a very
controversial past and uncertain future. It was designed
for future irregular warfare environment covering full
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scale of missions, especially in third-world conflicts with
lack of infrastructure. But its operational problems and
deployment experience raise serious questions whether
the aircraft can accomplish the full range of missions of
the helicopter it was intended to replace, or the range of
missions provided by other modern helicopters.

Every new design is struggling with problems such as
unreliable component parts, development delays and many
funding debates. V-22 is not an exception. Deployment
experience shows that Osprey has succesfully completed all
missions assigned but only in alow threat theater of
operations. Tiltrotor applied its enhanced speed and range
and the ability to fly at higher altitudes in airplane mode
avoiding the threat of small arms fire while carrying up to 24
Mariners. On the other hand, the Osprey is very vulnerable
to hostile fire, lacks sufficient maneuverability and is
unreliable in ,hot and high® conditions. Further, the V-22
does not have a pressurised cabin and worse, it cannot
autorotate to a safe landing.

l1l. Bell/Agusta BA-609

The BA-609 is the world's first commercially
available tiltrotor aircraft. This tiltrotor can carry up to
nine passengers in pressurised composite cabin. The BA-
609 is pressurised to fly at altitudes up to 25,0001t and its
de-icing capability with heated rotor blades allows flight
into known icing conditions. Crashworthy seats for crew
and passengers are fitted as standard.

The spectrum of possible roles is vast: from corporate
transport with maximum range of 900km, offshore utility,
coast guard, emergency medical service to search and
rescue missions. Unlike the Osprey, the BA-609
successfully demonstrated dual engine out capability by
performing numerous autorotations, demonstrating
airplane mode windmill state and performing power off
reconversions from airplane mode to helicopter mode.
The autorotations to power recovery demonstrated that
the flare could reduce the vertical speeds and ground
speeds close to landing gear design speeds. BA-609 is
now waiting only for a successful dual certification from
Federal Aviation Administration (FAA) and International
Civil Aviation Organization (ICAO) which is necessary
for flourishing enter to main world markets. However,
additional research focusing on noise and downwash
reduction would be still needed, because especially the
second feature is critical for aircraft which cannot land at
rescue sites.

V. Conclusion

Simply said, the tilt rotor technology is based on
ability switching the rotor into a propeller.

This technology and design is still in its infancy.
Several prototypes has been built on this convertible basis
and some of them are still waiting on drawing boards.
Cruise speed, main advantage of tiltrotors, is not the only
metric for measuring the transport utility of any type of
aircraft — what is fundamentally important to an operator
(military or civilian) is payload and range, as well as
transportation efficiency benefit versus cost. Osprey
proved its justification at least among US officials, but
has along way to improve its combat abilities and
especially safety. Now it is time for civilian tiltrotors to
show their options. First of them, BA-609 has a great
commercial potential and holds strong promise for
a variety of missions. Unfortunatelly, due to several fatal
crashes concerning the V-22 Osprey, this type and its
successors will be under the microscope of entire public
and even small faults could threat or suspend the whole
program. However, first impressions of BA-609 type are
more than good and probably we should expect
commercial achievement of this concept.
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