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Chapter Four

Cumulative problems sneak up on the pilot and may cause permanent, sometimes
catastrophic, damage before they are recognized. Here the culprit is not gross over-
heating of the engine once or twice, but rather the cumulative result of continuous use
of improper procedures over a long period of time—each occurrence adding to the
problem until there is a major malfunction. The end result is a shorter TBO by
as much as half the expected life, scored pistons and cylinders, and broken or stuck
piston rings.

Taxi and runups are critical periods of heat dissipation, and simple preventive mea-
sures often are ignored by pilots and mechanics. Always face the airplane into the wind
when stationary, especially during engine runup. A nonmoving aircraft has a difficult
time getting sufficient airflow through the cowling for cooling, so any help from the wind
is beneficial. Avoid unnecessary or long runups; they generate excessive heat that is dif-
ficult to dissipate. Similarly, minimize static high-power time.

Never run up an engine under high power with the cowling removed! Frequently
practiced by mechanics, this procedure leads to shortened cylinder and piston life be-
cause the cowling directs airflow to the lower and back sides of all cylinders and is pri-
marily responsible for getting airflow to the aft cylinders.

Takeoff and climb also are critical periods for engine cooling. An engine should be op-
erated in these phases at full-rich mixture unless the ambient conditions require leaning; the
excess, unburned fuel that results from the rich mixture serves as an additional coolant. It
is also imperative to long engine life that the pilot adhere to the climb speed designated in
the POH. The specified speed is designed to provide the best rate of climb with consider-
ation given to engine cooling. Lower speeds will require higher angles of attack, which
translates into reduced cooling airflow and decreased TBO. A common problem associ-
ated with trainer aircraft, or any aircraft used by numerous low-experience pilots, is that
the aft cylinders tend to burn out early, often significantly below TBO, because of poor
climbout technique. It is very important to get a reliable mechanic to check the engine for
such premature wear before purchasing a used aircraft.

Generally, cruise and descent are not considered to be cooling problems. However, one
thing to watch out for is cooling the engine too rapidly during descent, particularly in larger
aircraft. Shifting quickly from cruise to idle power while in a descent can lead to thermal
shock, the uneven cooling of the engine, and possible engine failure. The best technique is
to plan ahead and begin descending far enough away from your destination to permit a
power-on descent.

Engines requiring more precise temperature control are equipped with cowl flaps.
The pilot monitors the CHT and opens or closes these flaps as necessary to assure proper
engine cooling. Generally, cowl flaps are open during engine start, runup, taxi, takeoff,
and initial climb. They are closed after level off and remain so during cruise, enroute
climbs, descents, and landing. If the ambient temperature is particularly hot, the CHT
may reflect the need for partial opening of cowl flaps during enroute climb or cruise.

Pilots transitioning from less complex aircraft may be dismayed to discover that
cowl flaps are yet another thing to remember. When executing a missed approach, cowl
flaps need to be opened after initiating the climb because of increased power and

86




<<
  /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


