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• The upperportion of the testsection
was also made from stainlesssteel
andactedasthegroundplate.

• 1.3 cm was the closestthe electrode
could be physically placed to the
stainlesssteeluppersurface.

• The testsectionwas instrumentedto
input DC voltage to the electrode,
measurestatic pressure,Ps, mean
velocity, vxm, andto providevideoof
theexperiment.

• A high speedcamerawasusedwith a
Schlierensystemto captureimages
of the supersonicshocksaroundthe
electrode.
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Typical shocksaroundthe electrode.
Mach3.5

High level schematicof the wind
tunnelexperimentalsetup.
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• Two types of experiments were performed.
– Under steadysupersonicflow, the electrodevoltagewas ramped

up to observeandrecordanysparking.
– Preload the electrode to achieve sparking during no-flow

conditions,then turning on the wind tunnel to observethe effects
of thesupersonicflow.

• Thevoltagerampingexperimentsweredifficult
– shortdurationof steadysupersonicflow (< 30seconds)
– shock reflectionsbetweenthe electrodeand the wall of the test

sectionaffectedpressuremeasurements.
– High voltagesupplywaslimited to about35 kV dueto the rating

on thehighvoltagecablingthatcouldfit throughthestingmount.
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• A new instrumentedtest
section was attached to
thewind tunnel.
– Pressure sensing port

locatedto moreaccurately
measure static pressure
betweentheelectrodes.

– Located further down the
tunnel to mitigate air
turbulence.

• Experimentswere run at
Mach 1.65 for this test
section.
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• Video data shows sparking quenchedby the onset of
supersonicflow consistentwith thetheoreticalmodel.

• Notedthat the shapeof the deformationof the sparkprior
to quenchingis convexin appearance.

Experimental Data

Air flow direction

Sparking Start of supersonic 
flow

Sparking quenchedSparking resumes 
after supersonic flow 
ends
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