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Comhustiondynamicsis a centralproblemin mary practicalapplications.This is the case,
for example,in high performanceocketengines.The instability involvesa strongcouplingbe-
tweencomlustionandacoustianodesof the chambemvhich leadto high amplitudeoscillations.
In liquid propellantrocketenginesthe mostunstablemotionsare found in the high frequeng
rangeandthey are coupledby tangentialor radial modes(seefor example[1]). Thetrans\erse
mode producesa sloshingmotion of the multiple jets originating from the chambetbackplane.
Neighbouringjets of reactantcaninteractvery effectively and therebyproducelocalizedsharp
comlustionfluctuations[2]. In typical geometrieghe reactie jets are closely packedand one
canimaginethata mechanisnof collective interactionmay constitutethe sourceof instability.
Thetrans\erseacoustiaonodecausesnodulationof the multiple injectorswhichwill respondif-

ferentially becausef their differentpositionswith respecto the acousticmodal structure. The



reactanjets often featurea low speednnercorewhich behaeslike a wake. Thesejets or com-
poundjet/wakeflows interactwith oneanotherandgeneratespotsof comhustionfluctuations.|f
theseperturbationsn reactionrateoccurin phaseandarewell-localizedwith respecto theacous-

tic mode the Rayleighcriterionwill besatisfiedanda comhustioninstabilitywill beinduced3,4].

This paperaimsto give someexperimentalresultson the latter process. Systematiaxperi-
mentshave beencarriedout on a new Multiple Injector CryogenicComtustor(MIC Comlustor)
mountedon the Mascottecryogeniccomhustionfacility [5] ata meanpressurearoundl MPa. A
schematiwiew of theMIC togethemwith the experimentakonfigurationis representeth figure 1.
Theinjection backplaneof the testchambercompriseghreecoaxial LOx /G H; injectorswhich
arecloseenoughto allow interactiondetweeradjacenjet flameswhendestabilizedy the mod-
ulation. The MIC is alsoequippedwith two lateralquartzwindows allowing naturalOH radical
emissionimagingof the reactve flow aswell asimagingby backlighting. Two intensifiedCCD
cameragreusedto this purpose Thecomlustoris equippedvith a modulatomozzle. Thethroat
of this device is periodically blockedby a toothedwheel generatingcyclic perturbationsn the
chamber Four pressurgrobesareflushmountedon the chambeupperandlower walls andde-
tectacousticsignalsin two axialsectionf thecomhustor Thesignalfrom aphotodiodemounted
onthemodulationwheelcanbe usedto triggerthetwo CCD camerago getphase-lockeimages
of theflameregion.

A preliminaryacousticcharacterizationf the chambeunderhotfire conditionsis carriedout.
The modulationsignal deliveredto the wheelis rampedup beginning at 40 Hz, and endingat
3800 Hz. Thefrequeng is increasedinearly over a time periodof 9.4 s. A shorttime Fourier
transformanalysisof the pressuresignalexhibits threeresonanpeaks.Thefirst tangentiaimode
is foundat3330 Hz. Thisis closeto thefrequeng determinedheoretically

It is thenpossibleto excite the MIC on its first tangentialmodeby ajustingthe rotationfre-



gueng of the modulatedhozzlewheel. Figure2 shaws the time averagedradical OH emission
imagesin the unexcited caseandin the excited caseat 3330 Hz. Onenoticesa changeof flame
shapedetweensituationswherethe modulationis on or off. Whenexcited the threeflamesare
shorterandlocalizedspotsof heatreleaseareformedin thedownstreanregion. Phaseonditioned
emissionandbacklightingimageswill be usedto analysethe couplingbetweencomhustionand

thetranserseacoustidield.
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Figurel: Experimentaketup.

(a) Unexcitedcase. (b) Modulationat 3330 Hz.

Figure2: Time averagedhaturalO H radicalemissionmagesof thewhole comhlustionchamber



