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Purpose: To modelnatural convectionin measurenent of absorbediosefrom water calorimetess operated at roomtemperatureand
to evaluatetheefficacy of digitd fil teringfor removing its effeds.

Method and Materials: Finite-elemen calculaionswereconductedo simulatetherespons of a waterphantomat roomtemperature
(295K) to internalheaing similar to that producedby a typical, radicherapylevel ®Co bean. Phantomdimensionsof 30cmdepth
anddiameterandan intemal heatsource measuringlOcm x 10cmat 5 cm depthand exhibiting a *°Co depthdoseprdfile werechosen
(per TG-51). Theinterral heatsouce wasgiven a squarewavetime dependenceo simulateconditions of repeatedopening/closing
of a shuter, and spatialdistributions of both temperatureand velocity were obtainedas functions of time and (via FFT) frequency.
Simulationswere caried out both with and without buoyant forces specfied, with shutterperiods up to 1800 seconds, so that
atteruationard phasedistorion dueto natuml convection could beisolated

Results: Naturalconvectionwasobseved at all shuter periodsstudied, increasingn intensitywith increaéng shutterperiod. In the
time domain, convectionandcondudion produe cooling effectsthat causesimilar nonlineaities in measired tenperaturewavebrms
at smalle shutte peiiods, while at longer shuter periods,convetion is markedby temporaloscillations. In the frequencydomain,
conwectin is readily identified in the tempeature signals at all shutterperiods by modulationproductsat even hamonics of the
shuterfundanentalfreqiency. Thisartifact is corsisentwith aperturbativetreatmenf the BoussinesdNavierStokesequations.

Conclusion: With the frequencydomainresuts, we believewe havefounda uniqueexperimentakignatue for natual convecton in

wate calorimetry. Thesimpleosdllatory behavior of thephenomenosuggestshatits effectsmaybe eliminated by meansof digital
filtering
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