DRAFT (No guarantees) -November 19, 1992 1

Part I. Compressible flow...................................................................................................1 Part II. Incompressible flow (cont’d)..................................................................................1

1. Poisson’s equation....................................................................................................1

2. Prototype of advection equation. .............................................................................1

3. The Navier-Stokes equations. ..................................................................................1

3.1 Treatment of advection term................................................................................................2 3.2 The incompressible Navier-Stokes equation .......................................................................4 3.2.1 Definition of divergence, gradient and the inner product......................................5 3.2.2 Hodge (Helmholtz) decomposition .......................................................................5 3.2.3 The projection operator .........................................................................................6 3.3 The projection method .........................................................................................................8 3.3.1 The discrete divergence.........................................................................................9 3.3.2 The discrete gradient ...........................................................................................10 3.3.3 The discrete projection operator..........................................................................11 3.3.4 Chorin’s projection method................................................................................12 3.3.5 The second-order projection method...................................................................13 3.3.6 Second-order cell-centered projection methods ...................................................18