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fan, with limited to low-pressure applica-
tions and a primary energy transfer by 
velocity pressure.

10.   This type of axial type fan has good blade 
design that gives medium- to high-pressure 
capacity at good efficiency, and the blades 
may have fixed, adjustable, or controllable 
pitch.

11.  At this point in testing of a fan, the duct is 
completely blocked off.

15.  These calculated effect factors are only an 
approximation, and fans supplied by differ-
ent manufacturers do not necessarily react 
to this in the same way.

17.  This association publishes Standard 210 
“Laboratory Methods of Testing Fans for 
Aeordynamic Performance Rating.”

To brush up on the facts 
behind this month’s 
clues, refer to Chapter 
18 (“Fans”) in the 2004 
ASHRAE Handbook 
– Systems and Equip-
ment.

Liescheidt is a sales 
engineer with Langen-
dorf Supply Co., Inc. in 
St. Louis, MO. E-mail 
him at stevel@lsco-inc.com.

BY STEVEN G. LIESCHEIDT, P.E., CSI-CCS, CCPR

ACROSS
2.    This data, as tabulated in the usual fan 

tables, is based on arbitrary increments 
of flow and pressure.

4.    The operating speeds at which resonances 
tend to cause objectionable vibrations.

6.    This type of fan has impellers that produce 
pressure principally by the change in air 
velocity as it passes through the impeller 
blades, with no pressure being produced 
by centrifugal force.

9.    A fan type that is also referred to as back-
ward-inclined.

12.  All fans produce this by altering the 
airflow’s velocity vector.

13.  This type of centrifugal fan is the highest 
efficiency of all centrifugal fans designs.

14.  This is a function of the fan design, 
volume airflow rate, total pressure, and 
efficiency, and is reported by fan manu-
facturers as sound power levels in eight 
octave bands.

16.  This type of specialized type fan design 
has a performance similar to a backward-
curved fan, except that the capacity and 
pressure are lower and the efficiency is 

lower than the backward-curved fan, and 
the performance may have a dip to the left 
of the peak pressure.

18.  This type of fan has higher pressure char-
acteristics than airfoil, backward-curved, 
and backward-inclined fans, and their 
curves may have a break to the left of the 
peak pressure and should not be oper-
ated in this area of the curve.

DOWN
1.    This type of fan is somewhat more efficient 

and capable of developing more useful 
static pressure than a propeller fan and 
has a hub that is usually less than half the 
fan tip diameter.

3.    This type of centrifugal type fan has a 
flatter pressure curve than airfoil, back-
ward-curved, and backward-inclined type 
centrifugal fans.

5.    To control air the characteristic curve of 
either this or the system must change.

7.    This organization publishes Standard 51 
“Laboratory Methods of Testing Fans for 
Aerodynamic Performance Ratings.” 

8.    This is historically a low-efficiency type 

Take the 

Can't wait until next issue?
Now, check out the answers for 
this month's "HVAC Challenge"

on page 69 or check out 
answers from past puzzles on 
www.esmagazine.com.

ffffafafanfanfa , with limited to o o o 
tions andnd a primmamamamamaamam
velocity pressusurerere.e.ree.ee.e.r

10.   This type of aaaaxaxaxaxaxa ial ty
design that atat at t t t gggggives e me
capappaciacia ty ty ty tyy y y yy aaaaatat goood ed eff
may hahahahahaaahavve ve fixfixed,ed, adj
pitchchchch.ch.chh.h.

11.  At tt t ttt tt tttt hhishis po pointint in in tetestist n
ccccccomcomcc plepleteltely by bbloclockedked o o

15.15.5.5.15.5.5.5.  Thesesesesesse ce ce cee ce ce ce ce ccalcalcalca ulaulaulaul tedtededed ef efff
appapappappappapppp roxroxxoxrooxoximamaimaimaimaimim tiotioiotiotiottiotion,n, nnn, n,n, n, n, andandandanddddddd f
ent mamamammamammannnnufnn actureeeeeers rrsrsrsrsrs ddddddd
to this in the samsasamsamsasamame w

BY STESTESTSTESTESTETESTST VEN G. LIESCHEIHEIHEIHEIHEIHEIEIDT,DT,DT,DT,DT,DT,T,D   P. P.E.,E., CS CSI-CI-CCS,CS,C  CC CCPRPRRRR

HVAC 
CHALLENGE™

��  Fans

Solution to February’s 
HVAC Challenge™



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000410064006f00620065002000500044004600200064006f00630075006d0065006e0074007300200066006f0072000a002000200020002000200020002000200020002000200020002000200020002000200020002000200020002000200020005100750065006200650063006f007200200057006f0072006c00640020004d00690064006c0061006e0064>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


