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AerospaceengineerssuchasOhioStateUniversityprofessorJen-PingChen,
Ph.D.,dependonmodelingandsimulationsofturbomachinery,thealternating
sectionsofspinningandfixedbladesinajetengine’scompressorandturbine,
becausethemultiplestagesandextremetemperaturesmakeitdifficulttoconduct
experimental measurements.

Insideajetengine,aseriesofspinningandfixedbladerowscalledacompressor
compresstheair,whichthenmovesintothecombustor.Theairthenmixeswith
thefuelandisignited, pushing hot gas out the back of the engine. A second
seriesofspinningandfixedbladerowscalledaturbineextractsenergyfromhot
gasasitflowspasttokeepthecompressorturningandgivestheairplanepower.
Byincreasingtheloading,orcompressingmoreairandpushingitthroughthe
engine,engineersgetmorethrustwithasmallerphysicalsize-whichimprovesthe
efficiency and cost of jet engines.

UsingTURBO,acomputationalfluiddynamicsapplicationformultistage
turbomachinery,Dr.Chensimulatestheairflowthroughmultiplecompressor
andturbinestages.Byalsomodelingthemovementofthebladerowsrelativeto
eachother,thiscodeiscapableofaccuratelycomputingtheunsteadyinteractions
between blade rows.

TheOhioSupercomputerCenterisworkingwithDr.Chenandhisresearch
teamtoprovideaccesstohighperformancecomputingresourcesandconsulting
assistance for these data-intensive simulations. He recently ran several 584-
processor TURBO jobs on OSC'’s IBM e1350 system during the installation
testingofthenewsystem;thisgavehisteamunfetteredaccesstothesystemfor
nearly two weeks.

“Thesemultiple-blade-rowsimulationscanbeusefulininvestigatingprob-
lemsofstagematching,oraligningtheairmovementbetweenthespinningand
fixedblades,’saidDr.Chen."Constraintsontheflowfieldinamultistagemachine
arequitedifferentfromthoseinanisolatedrotor.Althoughtheflowinasingle
stageshowssimilaritieswiththatinamultistageconfiguration, thefinerdetailsof
airflowaresufficientlydifferenttopreventextrapolatingsingle-stagedatatomulti-
stage configurations.”
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