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Abstract

A parallelnumericaimethodhasbeenimplementedor solvingthe Navier—Stolesequation®n Carte-
sian and non-orthogonameshes.To ensurethe accurag of the codefirst, secondandthird order
differencingschemeswith andwithout flux-limiters, have beenimplementedandtested. The most
computationallyexpensve taskin the codeis the solutionof linear equationsanda numberof lin-
earsolvershave beentestedto determinethe mostefficient. Krylov spacejncompletefactorisation,
andotheriterative anddirectsolversfrom theliteraturehave beenimplementedandhave beencom-
paredwith a novel black-boxmultigrid linear solver thathasbeendevelopedboth asa solver andas
apreconditionefor the Krylov spacemethods.To furtherreduceexecutiontime the codewasparal-
lelised, after a seriesof experimentscomparingthe suitability of differentparallelisatiortechniques
andcomputerarchitecturegor the Navier—Stolessolver.

The codehasbeenappliedto the solutionof two classeof problem. Two naturalcorvectionflows
werestudiedwith aninitial studyof two dimensionaRayleigh—Eenardcorvectionbeingfollowedby
astudyof atransienthreedimensionaflow, in bothcasesheresultsbheingcomparedvith experiment.

Thesecondlassof problemamodelledwerefreesurfaceflows. A two dimensionafreesurfacedriven
cavity, anda two dimensionalflume flow were modelled,the latter being comparedwith analytic
theory Finally athreedimensionakhip flow wasmodelled,with the flow abouta Wigley hull being
simulatedfor arangeof ReynoldsandFroudenumbers.
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