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Turbocharger Systems

manually during climb, and the maximum m.p. is limited so the pilot does not have to
worry about overboosting.

The density-reference system, used on some Lycoming engines, goes one step fur-
ther. At full throttle, the wastegate is controlled by compressor discharge air. The pilot
selects the desired m.p. and the density, or slope, controller tries to hold that density of
air, regardless of changes in airspeed, ambient pressure, or temperature. This system
actually can increase the m.p. by several inches during a climb, which has startled more
than one unsuspecting pilot. Many pilots react to that situation by backing off on the
throttle in the mistaken belief that the controller has failed and is putting out too much
pressure. At less than full throttle, the turbocharger reverts to being a pressure-reference
system, and things work pretty much as the pilot expects. The obvious advantage to such
a system, when used correctly, is that it is automatically controlled and compensates for
variation in density and airspeed. It almost totally eliminates bootstrapping.

HEAT PROBLEMS

For all the positive aspects of the turbocharger, it still has the nagging problem of hot,
compressed air being pumped into the intake manifold. Not only does heat destroy en-
gines, but it also robs them of power. A given turbocharged engine might produce the
same m.p. and RPM at 13,000 feet as it does at sea level, but that doesn’t mean it’s pro-
ducing the same horsepower. The hotter the air, the less dense it is, and while the tur-
bocharger packs molecules of air together to overcome the increased density altitude that
comes with altitude, it is not unusual for 15 to 20 percent of the engine’s horsepower to
be lost to heat, which means the turbocharger must work that much harder to make up the
difference. This in turn creates more heat, causing a vicious circle.

To reduce the extent of the heat problem, some manufacturers put intercoolers be-
tween the compressor discharge and the intake manifold. The intercooler cools the hot,
compressed air before it goes to the engine. Not only does that increase the critical alti-
tude, but it also reduces the potential for detonation as a result of overheating. The disad-
vantages are increased weight, increased drag because the intercooler uses ram air,
additional system complexity, and added expense.

With a turbocharger system, the manifold pressure gauge is controlled by the throt-
tle and the tachometer is controlled by the propeller lever. The exhaust-gas temperature
(EGT) gauge displays mixture control, and the cylinder head temperature (CHT) gauge
is controlled by cowl flaps and airspeed. From an operational standpoint, the key to sys-
tem longevity is heat control.

During takeoff and climb, EGT is controlled by throttle setting. If the EGT gets too
high, power must be reduced. During cruise, EGT is a direct result of mixture manipula-
tion; however, RPM also has an effect on EGT. If engine RPM is so fast that the exhaust
valve opens before combustion is complete, EGT will be hotter because combustion will
take place in the exhaust manifold.

Many pilots think takeoff and climb are the most critical periods of operation for an
engine; actually, cruise can be far more critical. It is true that during takeoff, the engine
is under full power, but it is also using a rich mixture, with the excess fuel acting as an

147




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


