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a flight in a MiG-29

The MiG-29, often a star
performer in the Farnborough
flying display since making its
Western debut here in 1988,
returns this year in its newest and
most impressive guise, wearing an
enormous red star on its spine and
centre fuselage.

Beneath its striking red, white
and blue livery (modeled on that
of the Russian air force’s Swifts
aerobatic team), the MiG-29M
OVT is a company-owned work-
horse. It was previously seen at
Farnborough as the sixth and final
prototype for the MiG-29M ‘Super
Fulcrum’, wearing camouflage and
the Bort number 156. 

The aircraft is now used as a
demonstrator for the new RD-33
OVT engine, which incorporates
three-dimensional thrust
vectoring nozzles, giving the
aircraft an astonishing degree of
agility, and enabling it to perform
manoeuvres never before seen at a
Farnborough airshow.

The aircraft is flown by Pavel
Vlasov, the MiG Russian Aircraft
Corp (RAC MiG) chief test pilot and
by his colleague, Mikhail Belyaev. 

Vlasov, who is also director of
RAC MiG’s Fedorov Flight Test
Centre, will be a familiar figure to
many Farnborough regulars,

having displayed a number of
MiG-29 variants in previous years,
usually backing up former chief
test pilot Roman Taskaev.

The aircraft, previously widely
referred to as the MiG-29OVT, has
been flying in its current configura-
tion since August 2003. It has now
completed more than 110 flights,
and development of the integrated
system controlling the aerody-
namic surfaces and the vectoring
nozzles is now said to be complete. 

Satisfied
Vlasov however has said:

“Though we have been fully satis-
fied by the results achieved, at the
same time the new control capa-
bilities have not been finalised
yet, and we will continue our
work to further extend the
aircraft’s manoeuvrability.”

Serious work on thrust
vectoring in Russia started during
the 1980s, with Sukhoi and
engine design bureau
Saturn/Lyulka leading the way. As
a result of this early work, the
latest Su-30MKI aircraft delivered
to the Indian air force are powered
by AL-31FP engines with two
dimensional (up/down) nozzles
that move 15°. 

MiG and Klimov began work a

little later, with early improvement
of the basic RD-33 engine focusing
on improving reliability, service
life, time between overhauls and
thrust. A digital Fadec control
system was designed and incorpo-
rated before serious thoughts
turned to thrust vectoring.

The OVT programme began
during the 1990s and from the
start, Klimov and MiG decided to
aim for all-aspect thrust vectoring,
with nozzles that could move in
any direction. Klimov achieved
this by using three hydraulic actu-
ators to deflect the nozzles,
mounted at 120° intervals around
the engine nacelle. 

In a further effort to improve
on rival Saturn’s two dimensional
15° system, Klimov’s three dimen-
sional system has 18° movement
in all directions. Nor has this been
achieved at the expense of relia-
bility, says Vlasov, who comments
that: “Though everybody was
afraid that the life cycle of the
moveable hardware would be very
short, during two years of test
flights not even one small part
both in engines and nozzles has
had to be replaced.”

Because the thrust vectoring
system is integrated with the later
digital fly-by-wire control system

of the later MiG-29M and its deriv-
atives (and not with the analogue,
electro-mechanical system of the
baseline MiG-29) there is little
scope for retrofitting in-service
MiG-29s with thrust vectoring.

The OVT engines were installed
in the MiG-29M during 2001, and
there were then extensive ground
trials. The MiG-29M OVT made its
public debut at the Moscow air
display (MAKS-2005) in August
last year, and then gave a show-
stopping, jaw-dropping perform-
ance at this year’s Berlin airshow.
The aircraft comes to Farnborough
fresh from displaying at RIAT.

Ability
The MiG-29M OVT’s display

demonstrates the aircraft’s ability
to fly at very low speeds without
angle of attack limitations, and to
remain controllable in zero-speed
and negative-speed (tail forward)
areas of the envelope for sustained
periods, where previous Russian
fighters could only venture
momentarily – for example during
a tailslide or ‘kobra’ manoeuvre. 

The new control system gives
the pilot an unparalleled ability to
point the aircraft (and thus his
missile seekers) ‘off axis’, away
from the direction of flight. 

The display includes a number
of unique manoeuvres, including
the ‘double kul’bit’ (double somer-
sault) and the ‘boomerang’, but
Vlasov maintains that the aircraft
remains easy to fly. Changes to
the MiG-29M cockpit are limited,
he says: “Only one switch was
added: OVT mode on/off.” 

As a result, it “would take not
more than 60 flights for MiG-29
pilots to master the new version
with thrust vectoring.

“The use of all-aspect OVT will
make the handling of the MiG-
29M/M2 more precise and effec-
tive. 

“This will be not only during
‘super manoeuvres’ (at very low
speed and very low angles of
attack) but also in normal
piloting, though aircraft controlla-
bility will be practically inde-
pendent of the angle of attack.” 

The new RD-33OVT engine is
ready for production, and is being
marketed with the new MiG-
29M/M2 now being offered to
export customers, including India,
where the type will be tendered to
meet the Indian air force MMRCA
(Medium Multi-Role Combat
Aircraft) requirement. It may be
marketed under the designation
MiG-35.

RED STAR
OF THE SHOW

The thrust-vectored MiG-29
is setting Farnborough skies

alight. Jon Lake reports.

� The ultimate prize for the aviation enthusiast – a trip to Russia and a
flight in a MiG-29 – is on offer to the lucky person who can come
up with names for the four new aerobatic manoeuvres flown by the
unique vectored-thrust MiG-29OVT in its Farnborough display.

� Anyone wishing to enter should put their suggested names for the

four new manoeuvres on the back of their business card and drop it
into the MiG chalet (B23). 

� There will be a number of prizes for the best suggestions – but the
overall winner will win the mouth-watering trip to Moscow, as MiG’s
guest, and a flight in a MiG-29. 

36_Day1_FARN_B4342.qxd  15/7/06  12:04 pm  Page 36


	36_Day1_FARN_B4342.qxd.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


