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Topics

Experiences with 64bit machine

When has the model converged?
Related discussion

Forest model parameter comparison
Related discussion



64 Bit WIindSim

Earth variable in farray set to 200 000 000
No problems with WindSim

Sometimes GL View crashes trying to open
large vtf

-Machine runs large models without any
special adjustments

- 2 500 000 cells; 200 coupled iterations ca
4 hours and 5.5GB ram (using one core)



Multi k iterations for large
models

A Even after 2000 iterations significant
changes are noticeable up to 0.45m/s after
further 3k iterations

A Spot value monitor relocated



Model

200

100
43307

Cell sizes xy: 34.71 303.8 33.9-240.2
Number of cells: 386x 188x 36 Total: 2633148



Wind Field Results 1

Spot Yalues Residual Yalues Field ¥alue
4 p Sector: 270 ©

1M _mae = 6.000EHIO
1M _win = 4.000EHI0
! Y1 _max = 4.000E-M
; %1 _min = -7.000E-03
W1 _tax= -3.000E-05
W' _win = -4.000E-01
KE_max = 7.000E-M
KE_min = 5.000E-M
EP_max = 6.000E-02
EF_min = 4.000E-02

Spot walue, global:
— -y —yvl ¥_pes = B90042.0
—KE --EP ¥_pos = S073543.0

The corwergence of the wind field simulations is evaluated by inspection of the spot and residual
walues for the velocity components (U1 %1 W), the turbulent kinetic energy (KE) and its
dissipation rate (EP). All variables are scaled according to the min and max values given on the
right side.

Date Tirme  Sector Mesting Height_BL Speed BL Restart #teration Reduced_z

14.04 06 00:03:16 OO0 Mo 500.0 10.0 Mo 1000 200
140406 07:28:37 030 Mo 500.0 10.0 Mo 1000 200
14.04.06 14:52:53 080 Mo 500.0 10.0 ] 1000 200
140406 22:18:02 090 Mo 500.0 10.0 Mo 1000 200
15.04.06 054337 120 Mo 500.0 10.0 Mo 1000 200
15.04.06 13:06:54 150 Mo 500.0 10.0 ] 1000 200
15.04.06 20:34:12 180 Mo 500.0 10.0 Mo 200
16.04.06 03:58:12 210 Mo 5000 10.0 Mo 200
13.04.06 01:53:38 Z40 Mo 500.0 10.0 Mo 200
13.04.06 16:31:00 270 Mo 500.0 10.0 Mo 200
16.04.06 11:23:03 300 Mo 5000 10.0 Mo 200
16.04.06 15:45:15 330 Mo 5000 10.0 Mo 200

Tahle 1. Setting in the performed wind field simulations.



2nd round of Iterations

A 3 main sectors were run for 3k additional
iterations



Wind Field Results 2

Spot Yalues Residual Yalues Field ¥alue
- p Sector: 270°

U1_max = 5.000E+HI0
U1_min = 4.000E-+IO
W1 _max = 4.000E-01
W1 _min = 2.000E-01

W'l _max= -2.000E-01
Wyl _ntin = -4.000E-01

KE_max = B.000E-01
KE_min = 4.000E-01

- EP max = 5000E-02
EF_min = 3.000E-02

Spot value, global:
S A —A F_pos = BS004Z2.0
—KE --EP Y_pos = 5073843.0

The corwvergence of the wind field simulations is evaluated by inspection of the spot and residual
values for the velocity compaonents (U1 %1 W1, the turbulent kinetic energy (KE) and its
dissipation rate (EF). All variables are scaled according to the min and max values given on the
right side.

Date Tirme  Sector Mesting Height_ BL Speed BL Restart #teration Reduced_z

140406 000316 000  No £00.0 10.0 No 1000 200
140406 0728:37 030  No 500.0 10.0 Mo 1000 200
140406 146253 0B0  No £00.0 10.0 No 1000 200
140406 221802 090  No £00.0 10.0 No 1000 200
150406 0543:37 120 No 500.0 10.0 Mo 1000 200
160406 130854 150 No £00.0 10.0 Mo 1000 200
150406 2034:12 180 No 500.0 10.0 Mo 1000 200
160406 035812 210 No £00.0 10.0 Mo 1000 200
130406 0153:38 240 No 500.0 10.0 No 0ng 200
220406 125533 240 Mo £00.0 10.0 ves CE000DD 200
130406 1631:00 270 No 500.0 10.0 Mo 2000 200
230406 0R2417 270 Mo £00.0 10.0 Yes 200
160406 112303 300  No 500.0 10.0 Mo O 200
240406 044416 300 Mo £00.0 10.0 Ves 200
160406 18:48:15 330 No 500.0 10.0 Mo 1000 200

Tahle 1. Setting in the performed wind field simulations.



Changes between 2k and 5k for 270




Change In Wind Speed Results

1 744 .12 k.78 0.18
2 7.a0 0.23 713 0.03
3 767 0.04 B.82 0.03
4 7.86 0.00 ERN 0.24
g B.16 -0.05 £.39 0.0a
b 744 .14 /.20 0.01
7 G.G7 .11 7.29 0.01
3 761 0.038 705 0.05
g 7.13 0.14 727 0.04
10 7.20 -0.45 702 0.0g
11 .20 Q.02 b.05 0.05
12 7.18 0.01 B.78 0.09
13 763 0.20 B.86 0.07
14 7.08 -0.01 742 -0.05
15 7.0h .05 b.75 0.11
16 .31 (.06 b.52 .17
17 7.90 -0.05 B.74 017
18 E.97 0.10 701 0.03
15 7.23 0.03 741 -0.02
20 G.52 .12 791 .17
21 7.a1 .03 7.45 -0.06
22 E.79 0.22 F.80 0.21
23 F.52 0.05 b.64 0.20
24 E.55 0.1 B.83 0.11
25 7.3 .03 /.70 -0.01
max 0.24

it -0.45



o p Sector: 300 *

—n
—FKE

-
--EP

—i1

U1_Max
LI min

Ll _Mlax
%1 _Min
W1 _Max
W Min
KE_M ax
KE_min

Ep_hﬂax
EF _min

4.000E+10
3.000E+HI0

-1.000E-+I0
-2.000E+10

3.000&-01
2.000E-01

4.000E-01
3.000E-01

2.000E-02
1.000E-02

Spot value, global:

}{_p os =

‘Tr_pos

BE7000.0
5071500.0

The convergence of the wind field simulations is evaluated by inspection of the spot and residual
values for the velocity components (U1,%1 W13, the turbulent kinetic energy (KE) and its
dissipation rate (EP). All variables are scaled according to the min and max values given on the

right side.

Date Tirme

27.04.06 02:50:39
28.04.06 14:02:34
01.05.06 12:10:08
01.05.06 20:40:33
02.05.068 21:53:56
12.05.06 15:45:30
28.04.068 05:33:25
26.04.06 15:25:48
270406 20:33:45
02.05.06 052:10:16
03.05.06 10:38:08
289.04.068 14:31:13
04.05.06 0F:24:23
05.05.06 15:24:26
09.05.06 20:03:20
30.04.06 15:18:58
04.05.068 23:10:31
070506 13:31:45
10.05.06 158:13:01
27.04.068 11:21:19
05.05.06 13:39:36
11.06.05 16:21:52

Sector

0oa
030
060
%0
120
120
150
180
180
210
240
270
270
270
270
300
300
300
300
330
330
330

Mesting Height_BL Speed BL Restart #teration Reduced_z

Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo

500.0
a00.0
500.0
a00.0
400.0
500.0
a00.0
400.0
500.0
a00.0
500.0
a00.0
400.0
500.0
a00.0
400.0
500.0
a00.0
500.0
a00.0
400.0
500.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

Table 1. Setting in the performed wind field simulations.

Mo
Mo
Mo
Mo
Mo
s
Mo
Mo
Yes
Mo
Mo
Mo
Yes
s
Yes
Mo
Yes
Yes
s
Mo
Yes
a5

1000
1000
1000
1000
1500
3000
1000
400

&0O0

1000
1500
3000
2000
3000

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

300° Spot
value after
11k



- p Sector: 330 °

LM _max = 2.000EHIO
LM _win = 1.000E+HI0
———————————————————— W1_max = -3.000E-+00
YW1 _min = -4.000E+0D
W1 _max= 3.000E-01
W1 _mwin = 2.000E-01
me==zzzzss=szz==sssmmzz=zssssozszsz==zszsszz==sssamzz==s= KE_Max= 4.000E-01
KE_win = 3.000E-01
EF _max = 2. 000E-02
EF_win = 1.000E-02

Spot value, global:
- A e #_pos = BBEFOO0.0
—KE --EF ¥ pes = AO715000

The comvergence of the wind field simulations is evaluated by inspection of the spot and residual
values for the velocity components (U1 %1 W1), the turbulent kinetic energy (KE) and its
dissipation rate (EF). All variables are scaled according ta the min and max values given an the
right side.

Date Time  Sector Mesting Height_BL Speed_BL Restart #teration Reduced_z

27.04.06 02:50:3% 000 Mo s00.0 10.0 Mo 1000 200
28.04.06 14:02:34 030 Mo 500.0 10.0 Mo 1000 200
01.05.06 12:10:08 06O Mo 500.0 10.0 ] 1000 200
01.05.06 20:40:33 090 Mo 500.0 10.0 ] 1000 200
020508 21:53:55 120 (] 500.0 10.0 (] 1500 200
120506 154930 120 (] 500.0 10.0 Yes 3000 200
28.04.06 05:33:25 150 (] 500.0 10.0 (] 1000 200
26.04.06 15:25:45 180 (] 500.0 10.0 (] 400 200
27.04.06 20:33:45 180 (] 500.0 10.0 Yes 600 200
020506 05:10:168 210 Mo 500.0 10.0 Ma 1000 200
03.05.06 10:35:08 240 Mo 500.0 10.0 (] 1500 200
280406 143113 270 Mo 500.0 10.0 (] 3000 200
04.05.06 05:24:28 270 Mo 500.0 10.0 Yes 2000 200
05.05.06 1524268 270 Mo 500.0 10.0 Yes 3000 200
09.05.06 20:08:20 270 Mo s00.0 10.0 Yes 3000 200
J0.04.06 15:18:58 3500 Mo s00.0 10.0 Mo 3000 200
04.05.06 23:10:31 300 Mo s00.0 10.0 Yes 2000 200
0705068 13:31:45 300 Mo 500.0 10.0 Yes 200
1005.06 181301 300 Mo 500.0 10.0 Yes 200
270406 11:21:18 330 Mo 500.0 10.0 ] 200
05.05.06 133236 330 (] 500.0 10.0 Yes 200
11.05.06 16:21:52 330 Mo 500.0 10.0 Yes 200

Table 1. Sething in the performed wind field simuwiations.

330° Spot value
after 7k



Conclusion

Change in approach to convergence:

Use residual criteria instead of set number of
iterations

Where can this be adjusted?
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Turbulence cell tracks




Convergence relation to solver

Fairly complex site

Cell size 44x50m up to ca 250x250m

Ca 35 cells high, first 10 10m each

Four cardinal directions crash using coupled solver.
Crash begins near centre of model, but not at steepest cells.
Crash is quite sudden after ca 50 iterations

Complete crash takes ca 2 iterations

Using the segregated solver no crash after 1K iterations.
All other sectors ok for 100 to 400 coupled iterations

Why do segregated models crash suddenly after many
iterations, and apparently not even in the most complex

locations?



Forest

Comparison of:

1.

roughness

2. height step
3.
4. forest model

height step plus roughness

A Different settings






