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1. (P)     Predict:

2. (Ax)  Advance x:

3.  (S)    Substitute:

4.  (Ay)  Advance y:

BASIC STEPS

xn+1 =
1

3 + 4h
( h fn +1+ 3 xn + y P

n+ 1)

xn+1 = xn+1

(for example)

(trivial here)

y P
n+1 = yn + hyn

yn+1 =
1

1 + 6h
( h gn+1 + yn + 2 xn+1 )
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Implicit,  A-stable

Implicit,  A-stable
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 Cavitating
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DYNA3D
GENTRAN
NASTRAN

STAGS

Structure (FEM)

Structure (FEM)

Acoustic Fluid (BEM)

DYNA3D
STAGS

USA

CFA

Implicit, A-stable Implicit, A-stable
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DAA1  Fluid Model

u

Augmented DAA1 Model

u

p = q.

p = q.

f f f f ff
.

A  q + ρc(A M  A  + A  M   A ) q =
        ρc A  v     ρc A  M   A  p  + residual term

.. -g

I
f ff

I. __ -g

-1

.

..

  Structural FEM Model

M  u + K  u = f    TA  (p + p  )_
f 

I
ss s

..

  Structural FEM Model

M  u + K  u = f    TA  (p + p  )_
f I

ss s
..

f f f

f

f
I

.
. _

A  q + ρc A  M  A  q = 
ρc A  (T  u    v )

-1

T

TTT-g -1
sM    = C  (T  M  T)   C,    C = T  T 

(structural damping ignored)

(identical to above)

(a)

(b)
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