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A CoMpArISON OF PARALLEL ProGRAMMING MobFRLs For MurmisLock FrLow
Comeurations. M. L. Sawley and ). K. Tegnér, Instifur de Muchines
Hydrauligues et de Mécaniqee des Flnides, Ecole Polvtechnigue Fédérale
dy Lawsanne, CH-1015 Lausanne, Switzerland.

A study is presented of the implementation of four different parallel program-
e kel i i cocde that sobves thie flaid low cganations on dfock steoactined
meshes, Perfornumee resubls oblained on a number of distributed-memory
prairitllel camputer systems are given, in particelar, tor a 124 processor Cray
T3 system. Using the appropriate progrmmning model, it is shown that
excellent pecfrmance sealing cin ke obtaiged cven for small problem sizes.
The relative merits of cach programming model in terms ol ease of use,
Tunctionality. and performance are assessed.

A SHock-AparTive Gopunov SCHEME Basen oN THE GENERARISED LAGRAN-
atan Forsuration. C. Y. Lepage, Department of Applied Mathematics,
University of Waterloo, Waterloo, Omtario, Canada N2L 3G1. W. H.
Hai, Department of Mathematics, The Hong Kong University of Science &
Technology, Clear Water Bay, Kowloon, Hong Kong.

Application of the Godunoy scheme (o the Ealer equations of gas dynamics
based on the Eulerian formulation of flow smears discontinuities, sliplines
especially. over several computational cells, while the accuracy in the smooth
llow region is of the order G, where F is the cell width. Based on the
generalised Lagrangian formulation (GLF) of Hui et af., the Godunov schemne
yiclds superior accuracy. By the use of coordinate streamlines in the GLF,
the sliptine—itself a streamline—is resolved crisply. Infinite shock resolution
is achieved through the splitting of shock-cells. An improved entropy-
conservation formulation of the governing equations is also proposed for
coniputations in smooth flow regions. Finally, the use of the GLF substantially
simplifies the programming logic resulting in a very robust, accurate, and
efficienl scheme,

Metions o SoLumon o THE VELOCITy=Vor1icrty FORMULATION ©F FHI
Navier-Stokes Eouanions. 8. C. R, Dennis, Department of Applied
Muathematics, University of Western Gmario, London N6A 5B7, Canada.
J. D. Hudson, School of Mathematics, University of Sheffield, England.
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Some methods are proposed for solving the Navier—Stokes equations for two-
dimensiona), incompressible, flow using the velocity—vorticity formulation. The
main femure of the work is the solution of the equation of continuity using
baundary-value techniques. This is possible because both of the velocity compo-
nents are known at each boundary point. Some illustrative resulis are computed
inciuding some for heat convection inside a square cavity when one side is
held at a constant temperature.

A Seine-Frux Memiop For Simulating Free Sureace FLows. F. Mashayek
and N. Ashgriz, Department of Mechanical and Aeraspace Euginecring,
State Universiry of New York at Buffalo, Buffale, New York 14260, U.S.A.

A new techmique for the advection of liquid domatns with free surfaces is
developed. This technique is based on describing the liquid surface by a spine
function M(c. 1), with o being the angle measured from one axis at thme ¢
After discretization, the spines h{a;, 1,) subdivide the liguid zone inte conical
subvolumes. The volume of each of the subvolumes is updated vsing the local
velocities at the interface of every two neighboring subvolumes. A technique
is developed 1o calewlate the new spines based on the wpdated subvolumes.
The method is referred to as the spine-flux methed and it is implemented in
a Galerkin finitc element method with pepally formulatien, The problems of
drop oscillation and drop collision are utilized to show the accuracy and
efficiency of the technique.

NON-REFLECTING BoUunpary CONDITIONS FOR THE STEADY EULER EQuaTions.
Lars Ferm, Deparmment of Scientific Computing, Uppsala University,
Uppsala, Sweden.

Artificial boundary conditions for the steady Euler equations in a channel
are contidercd. Non-reflecting terms are added to the boundary conditions to
accclerate the convergence o the steady state. 'The aim of the article is o
investigate how the steady and non-reflecting pans of the combined conditions
should be balanced. It turns out that the scaling of the non-reflecting terms
depends on the solution and on the size of the computational region. Numerical
examples are prescnied.
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