MIGAL for Phoenics 3.3

The New Coupled Algebraic
Multi-grid Solver
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The ldea How ?
Linearize the momentum equations but do
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Build the continuity equation
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2D Lid-Driven Cavity
* 2D Lid-Driven Cavity Re=10,000
= 2D Flow Past a Flat Plate Re=10 ‘& =
187
« 2D Flow in Unit of Staggered Tube Bank i
* 2D Laminar Backward Facing Step o
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= 2D Laminar Free Convection
* 3D Flow Around a Group of Building Re=10.,000
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2D Flow Past a Plate Re=10
2D Flow Past a Flat Plate 3
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2D Flow Past a Plate Re=10 Flow in Symmetry Unit of
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Flow in Unit of Tube Bank Flow in Unit of Tube Bank
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(turbulent 65x30) 2D Free Convection in Cavity
SIMPLEST MIGAL
14 14
13 13
12 12
1 1
10 10
9 9
8 8
7 7
64 6+
0 120 240 360 480 600 720 0 120 240 360 480 600 720 Laminar Ra=1.E5
CPU time (s) CPU time (s)
19 May 2000 19 May 2000




mfrdc mfrdc
2D Laminar Free Convection 2D Laminar Free Convection
8 35
£ 74 —
8
g)’ 61 EMIGAL for Phoenics
g 54 | @Simplest | %
s 44 2
5 &
- 34
g
= 24
2 1
© L 0 v v v v
0 ' ' ' 0 10 20 30 40 50
2 14 27 40
Number of cells (K)
Number of cells (K)
19 May 2000 19 May 2000
mifrdac . . mifrdac
3D Flow Around Buildings .
3D Flow Around Buildings
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3D Flow Around Buildings 3D Lid-Driven Cavity
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3D Lid-Driven Cavity Re=1,000 3D Lid-Driven Cavity Re=1,000
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« Set large false time steps
How to use — relax(U1, falsdt, 1.E+10)
MIGAL for Phoenics ? — relax(V1, falsdt, 1.E+10)
— relax(W1, falsdt, 1.E+10)
« Activate MIGAL for pressure-velocity
— spedat(MIGAL, SOLVED1, ¢, HYDRO)
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mfrdec Activating MIGAL (2/2) mfrdec Conclusion
- Activate MIGAL for scalar variables = Coupled Multi-grid Method are already of great
interest for 2D and 3D flows.
— spedat(MIGAL, SOLVED3, ¢, SMOKE)
= and will be unbeatable in the future.
= Change default parameters . . . .
= MIGAL is boosting Phoenics with large speed-
s increasin ith the number of cells.
— spedat(MIGAL, RELAXL, r, 0.9) ups 1 ing wi u
— spedat(MIGAL, LITER3, i, 3)
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1991 1994 1997 2000 2003
RAM 8Mb 32Mb  128Mb 512Mb 2Gb
CELLS 8K 40K 160K 640K 2.5M
MIGAL 1h30 1h30 1h30 1h30 <2h
SIMPLEST 2h 6h 21h =>90h =>500h

With an affordable PC under 2500$
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