Time Level Selection

Explicit

(pF* - pD / At + VY, - (p°VA) =0 ; 1)
Implicit

(P - P9 / At + V- (pPRVEL) =0 (2)
Semi-Implicit

(pF™ - P9 /At + V- (pRVET) =0 3)
Crank Nicholson

(p5™ - p9 / At + .5 [V, - (pRV®) + V, - (p®V™)] =0 . (4)

Here The finite volume divergence operator is:

VJ . (IJV) = (Aj+l/2 ipV)jﬂ_/z - ‘Aj—l/Z pr}—l/z) / VO.ZJ . (5)



Common Spatial Averages

Donor Cell or Upwind
PVjersz = PiVsa/2 + Ve 20

(6)
pj+1Vj+1/2 r Vj+1/2 <0 .

Central Difference

il:‘wjﬁl./z = 0.5 (pj + pj+1) Vj+1/2 (7)
Full Semi-Implicit Equations
Motion

+ 1 + +
{ j+:|:.L/2 - V3F+1/2) / At + V3F+1/2 V_1,‘+:|_/2 Ve + (P:.nﬂ:.L - PJH l) (8)
<P>?+1/2AX3'+1/2
+ Kﬁl/z VJ{I++11/2 |an+1/2| =0 ;
Viaze Viszz V= Vi (Viae = Viage) / B%appr Vi 2 0 9)
Vi (Vj+3/2 - Vj+1/2) / ij+1/2r Vibzz <0,

Mass

(p7" - p5) /At + V, - (p=v™?) =0 ; (10)
Energy

(p5F™ ef™ - pFef) / At + V, - (pRe=V=?) + pit VY, - (VA =g,  (11)



Fully Conservative Energy Equation

Slple + 1/2 V) .y . fp(erp/pri/z VIV = g (12)
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