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separated by a flexible partition whose stiffness varies exponentially along its length. The stapes is 
represented by a moving piston and the bony outer walls are allowed to be either straight or tapered. 
A travelling wave propagates along the flexible partition under the influence of the moving piston, and 
the dependence of this wave on partition stiffness is studied. Also included are studies of transient signal 
analysis and comparisons of model results to experimental data and asymptotic results. 

A CONSISTENTLY FORMULATED QUICK SCHEME FOR FAST AND STABLE CONVER~~ENCE USING; 
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Previous applications of QUICK for the discretization of convective transport terms in finite-volume 
calculation procedures have failed to employ a rigorous and systematic approach for consistently deriving 
this finite difference scheme. Instead, earlier formulations have been established numerically, by trial and 
error. The new formulation for QUICK presented here is obtained by requiring that it satisfy four rules 
that guarantee physically realistic numerical solutions having overall balance. Careful testing performed 
for the wall-driven square enclosure flow configuration shows that the consistently derived version of 
QUICK is more stable and converges faster than any of the formulations previously employed. This testing 
includes the relative evaluation of boundary conditions approximated by second- and third-order fmite- 
difference schemes as well as calculations performed at higher Reynolds numbers than previously reported. 

TRIANGLE BASED ADAPTIVE STEKILS FOR THE SOLUTION OF HYPERBOLIC CONSERVATION LAWS, Louis 
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A triangle-based adaptive difference stencil for the numerical approximation of hyperbolic conservation 
laws in two space dimensions is constructed. The novelty of the resulting scheme lies in the nature of 
the preprocessing of the cell-averaged data, which is accomplished via a nearest neighbor linear inter- 
polation followed by a slope limiting procedure. Two such limiting procedures are suggested. The resulting 
method is considerably more simple than other triangle-based non-oscillatory approximations which, 
like this scheme, approximate the flux up to second-order accuracy. Numerical results for constant and 
variable coefftcient linear advection, as well as for nonlinear flux functions (Burgers’ equation and the 
Buckley-Leverett equation), are presented. The observed order of convergence, after local averaging, is 
from 1.7 to 2.0 in L,. 

A COMPUTER METHOD FOR SIMULATION OF CARDIOVASCULAK FLOW FIELDS: VALIDATION OF APPROACH. 

C. Cockerham Vesier and A. P. Yoganathan, Cardiouasc~ular Fluid Mechanics Laborator?: School 
of Chemical Engineering, Georgia Institute qf‘ Technology, Atlanta, Georgia 30332-0100. U.S.A. 

An existing pressure correction method to model unsteady flow with arbitrarily moving boundaries 
has been adapted to simulate three-dimensional blood flow in compliant vessels. This noniterative 
method, which is first-order time accurate, solves the three-dimensional unsteady Navier-Stokes equations 
with arbitrarily moving boundaries for the no slip boundary condition. It is capable of realistically 
modeling blood flow in the heart, since it allows the simulation of both passive tissue (e.g., heart valves) 
and active tissue (e.g., heart muscle fibers). The boundaries, which represent cardiovascular tissue, are 
displaced by the fluid motion. When they are moved, the boundaries have the ability to exert a force 
which opposes fluid motion. The force the boundary exerts is assumed to be proportional to strain. The 
results of simulating 3D pulsatile flow through a flexible tube are presented, as well as a comparison to 
Womersley’s analytic approximate solution for axisymmetric pulsatile flow in a flexible tube. 


