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SIKLON

Siklon merupakan salah satu peralatan yang paling umum digunakan untuk mengendalikan
emisi debu dari aliran gas pada proses industri. Meskipun perkembangan rekayasa saat ini telah
memungkinkan untuk mengaplikasikan siklon, misalnya sebagai pengering dan reaktor, namun
aplikasi utama siklon tetap pada bidang pengendalian pencemaran udara di mana efisiensi yang
tinggi diperlukan untuk memenuhi peraturan yang diterapkan. Dibandingkan dengan alat
pengendali polusi udara yang lain, siklon lebih disukai karena kesederhanaan dari desainnya,
tidak mahal, biaya pemeliharaan rendah, dan kemampuan beradaptasi untuk berbagai kondisi
operasi seperti pada suhu dan tekanan tinggi. Meskipun siklon sering digunakan sebagai tempat
akhir pengumpulan di mana partikel yang berukuran besar ingin dipisahkan, siklon juga umum
digunakan sebagai pra-pembersih sebagai kolektor yang lebih efisien seperti elektrostatik
presipitator, scrubber atau kain saringan (Swamee dkk, 2009).

Pada modul ini kita akan membagi kita bagian pengerjaan:

1. Pembuatan geometri simple siklon dengan GAMBIT.

2. Meshing
3. Run Fluent simulation.

Berikut ditunjukkan data kondisi batas pada tabel 1 dan data dimensi siklon yang akan
digunakan.

Tabel 1. Kondisi batas

air flow 027 | m3/s
air flow temperature 50 0
ash mass flux 0.001 | kg/s
min. particle diameter | 1 [
max. particle diameter | 300 [
mean particle diameter | 150 [m
spread parameter 2.8

ash density 2100 | kg/m?
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Gambar 1. Dimensi siklon

1. Pembuatan Geometry

a. Geometry — Volume — Create Volume — Cylinder
Enter height =0,5, radius 1=0,3, radius 2 = 0,3
Press apply.

b. Geometry — Volume — Create Volume — Frustum
Enter height =1, radius 1=0,3, radius 2 = 0,3, radius 3=0,1
Press apply.

c. Geometry — Volume — Move/Copy/Align
Select dengan mouse frustum: Pick volume 2, check move, translate enter x=0,1, Y =0,
Z=0,5 press apply



Geometry — Volume — Create Volume— Cylinder

Enter height =0,05, radius 1=0,1, radius 2 = 0,1

Press apply.

Geometry — Volume — Move/Copy/Align

Select dengan mouse cylinder: Pick volume 3, check move, translate enter x=0, Y =0,
Z=1,5 press apply

Geometry — Volume — Create Volume —Cylinder

Enter height =0,15, radius 1=0,2, radius 2 = 0,2

Press apply.

Geometry — Volume — Move/Copy/Align

Select dengan mouse cylinder: Pick volume 4, check move, translate enter x=0, Y =0,
Z=1,55 press apply

Geometry — Volume — Create Volume —Cylinder

Enter height =0,8, radius 1=0,1, radius 2 = 0,1

Press apply.

Geometry — Volume — Move/Copy/Align

Select dengan mouse cylinder: Pick volume 5, check move, translate enter x=0, Y =0,
Z -0,2 press apply

command: |
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Geometry — Volume — Create Volume —Brick
Enter Width=0,2, Dept =0,7, Height 2 =0,2
Press apply.



Geometry — Volume — Move/Copy/Align

Select dengan mouse cylinder: Pick volume 6, check move, translate enter x=0.2, Y =
0.35, Z=0.1 press apply

. Geometry — Volume — Booelan Operation — Unite

Select semua volume kecuali volume 5: Pick volume 1,2, 3, 4 dan 6. Press apply
Geometry — Volume — Booelan Operation — Subtract

Select volume hasil akhir operation : volume 1. Select dengan mouse sisa volume kecuali
volume 5 check retain under substract volume. Press apply

Geometry —Face — Connect/ Disconnect Faces — Connect

SN—

Gambar 2. Connect Face
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Gambar 3. boundary condition
Penentuan Kondisi batas seperti gambar 3.

a. Zones — Specify Boundary Types — In — Velocity Inlet
Pick entity :face, face inlet siklon seperti ditunjukkan gambar 3
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Pick entity :face, face outflow siklon seperti ditunjukkan gambar 3
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C. Zones — Specify Boundary Types — Ash — Wall
Pick entity :face, face ash siklon seperti ditunjukkan gambar 3
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Procesur Meshing

2. Meshing Geometry
a. Mesh—face

Pick face, select smua face

Select elements: Tri

Select Type : Pave

Check spacing : Apply

Enter interval size 0,5

Press Apply.

b. Mesh — Volume
Pick volume, select smua volume
Select elements: Tet/hybrid
Select Type : Tgrid
uncheck spacing : Apply
Press Apply.
c. File — Export — Mesh

3. Setting Fluent Parameters
a. File —Read — Case
b. Define — Models — Solver
C. Define — Models — Viscous
d. Define — Discrete Phase Model
= Point Properties
= Turbulen Dispersion
e. Define — Materials
= Density for air
= Density for inert particle ash
f. Define — Operating Condition
g. Define — Boundary Condition
» Zone — In, Press Set
= Zone — Ash, Press Set
= Zone — Wall, Press Set
h. Solve — Controls — Solution
i. Solve — Initialize — Initialize...., Press Init
J. Solve — Monitor — Residual
K. File — Write — Case
4. Performing Calculation



a. Solve — Iterate

LUENT [3d, segregated, mghe]
File Define Solve Adapt Surace Display Plot Report Parallel Help
54 8.0005e-02 1.9961e-03 3.3588c-03 4._0934e-03 5.4613e-03 7.080ke-03 0:00:14 46 B
55 §.2300e-02 4.2677e-83 6.3198e-03 5.478%e-03 5.2721e-03 6.8551e-83 0:08:11 45
iter continuity x-velocity y-velocity z-velocity Kk epsilon timesiter
56 7.8u62e-02 2.1078e-83 3.19700-03 2.894%e-03 5.5600e-03 6.9071e-83 0:00:09 _ui
57 8.6326e-02 2.9832e-03 5.6262e-03 3.9819e-03 5.1626e-03 6.9313e-03  0:00:15( 4 FUENT (0] FluentInc [= [ & [mim|
58 §.1098e-02 3.6637e-03 5.256he-03 4 8592e-03 5.4039e-03 7.0888-03 0:00:12
59 7.4541e-02 1.9517e-03 2.7790e-03 2.6723e-03 5.5693¢-03 7.0375e-03 0:00:
68 9.5702¢-02 3.4841e-03 6.7021e-03 4.5924e-03 5.8471e-03 7.3135e-03 0:00:
61 9.2418e-02 h.1613e-83 7.8131e-03 5.7519e-03 6.2690e-03 7.7608e-03 0:00:
62 8.2785e-02 3.3360e-03 4.6122e-03 L. 8815e-03 6.1630e-03 7.7313e-03 0:06:
63 7.5792e-02 2.4022e-03 5.9315e-03 3.6286e-03 5.9024e-03 7.409%-03 0:00:
64 7.8661e-02 4.5642e-03 7.4757e-03 5.3243e-03 6.2265e-03 7.8246e-03 0:00:
65 9.1580e-02 L.4430e-03 9.4761e-03 5.5772e-03 7.6876e-03 §.7350e-03 0:00:
66 8.8770e-02 6.536F ) 9-74E9e-03  B:g0:
iter continuity x-veld et epsilon time
67 7.5548e-62 4.L8M " 8.9269¢-83 9:08
68 8.8110e-62 1.9257 | lteration 8.8451c-03  0:00:

69 7.7510e-02 1.5801 Number of lterations (| || 8.7497e-03 0:00:
70 7.25192-02 1.833i 100 j 9.1228e-03  0:00:

71 1.8468e-81 2.231 3 = 9.9201e-03 0:08:
72 8.4967e-02 1.892| Reecrinoluenet EI 1.1046e-02  0:00:

;i 7.1915e-02 12788 | \ne ol Update I""Nallfél 1.2677e-82 “:ﬂﬂ:

7.1141e-02 1_446
lterate | Apply | Close | Help

76 8.7978e-02 2.071
77 7.5513e-02 1.864
iter continuity x-vel epsilon time,
78 6.8520e-02 1.455! = = = 1.3348e-02 0:00:
79 7.0829e-02 1.0960e-03 1.6563e-03 1.3843e-03 6.9484e-03 1.2172e-02 0:00:
80 6.8235e-02 1.0596e-03 2.0847e-03 1.2623e-03 6.8735e-03 1.2128e-02 0:00:
81 7.2255e-02 1.4201e-03 2.331%e-03 1.8330e-03 7.2448e-03 1.2715e-02 0:00:
82 7.3001e-02 1.5387e-03 1.8727e-03 2.2992e-03 7.3910e-03 1.3233e-02 0:00: N
83 8.9950e-02 1.5987e-03 1.8876e-03 2.5974e-03 7.55042-03 1.46700-02 0:00: egregated. m
84 7.3403e-02 1.5159e-03 2.1783e-03 1.7734e-03 7.9759e-03 1.5492e-02 0:00:
85 7.2041e-02 1.1637e-03 1.8306e-03 1.3827e-03 8._408Le-03 1.7107e-02 0:00:05 15
86 7.0958e-02 1.2362e-03 1.7477e-062 1.8566e-03 0.0684e-03 1.9028e-02 0:00:03 14
87 7.2433e-02 1.6502e-03 2.5517e-03 1.9888e-03 9.7056e-03 2.1540e-02 0:00:03 13
88 7.1160e-02 1.5515e-03 2.5128e-03 1.7966e-03 1.0572e-02 2.5095e-02 0:00:02 12
iter continuity x-velocity y-velocity z-velocity k  epsilon timesiter
89 6.9865e-02 1.1599e-03 1.641%e-63 1.3847e-03 1.1357e-02 2.8770e-02 0:00:04 11
90 7.2072e-02 9.9051e-04 1.3633e-063 1.3318e-03 1.2208e-02 3.3656e-02 0:00:03 10
91 6.9370e-02 1.0220e-03 1.3296e-03 1.2451e-03 1.3362e-02 4_0243e-02 0:00:02 9
92 7.2283e-02 1.1162e-03 1.8941e-062 1.6645e-03 1.4422e-02 4.6862e-02 0:00:01 8§
93 1.0902e-01 2.5596e-03 4.2857e-063 3.9974e-03 1.5800e-02 5.3417e-02 0:00:01 7
94 8.6477e-02 2_4925e-03 3.8521e-03 2.7h45e-03 1.7800e-02 6.032%e-02 0:00:02 &
95 7.5370e-02 2_4552e-03 6.1628e-03 2_.8300e-03 1.7513e-02 6.3826e-02 0:00:01 5
96 9.1776e-02 3.2093e-83 5.2137e-63 4.0437e-03 1.8058e-02 6.4266e-02 0:00:01 4
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1.2861e-02 0:08:
1.2928e-82 9:08:

97 8.6421e-02 2_3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00
98 7.8711e-02 2_4632e-03 4.520he-03 2.9313e-03 1.4979e-02 5.5938e-02 0:00:01
99 8.1142e-02 2.2630e-03 3.8277e-03 3.0516e-03 1.3515e-02 4.7308e-02 0:00:00
iter continuity x-velocity y-velocity z-velocity Kk epsilon time/itel
100 7.5074e-02 2_4929e-03 5.4321e-63 3.0352e-03 1.1658e-02 3.8474e-02 0:00:00

B e

b. Display — Contours
= X Coordinat



File Define

Ive

LUENT [3d, segregated, mgke]

opt Surface Display Plot Report Parallel Help

54 8.0005e-02
55 8.238%e-82
iter continuity
56 7.08462e-02
57 8.6326e-02
58 8.1998e-82
59 7._4541e-02
60 9.5702e-02
61 9.2418e-02
62 8.2785e-02
63 7.5792e-02
64 7.8661e-02
65 9.1589e-82
66 8._8770e-02
iter continuity
67 7.5548e-02
68 8.8110e-02
69 7.7510e-02
70 7.2510e-02
71 1.68468e-01
72 8.4967e-02
73 7.1915e-62
74 7.1141e-02
75 7.3578e-02
76 8.7978e-02
77 7.5513e-02
iter continuity
78 6.8520e-02
79 7.68829e-02
80 6.8235e-02
81 7.2255e-82
82 7.8881e-02

1.9961e-03 3.3588e-03 4.003k4e-03 5_4613e-03 7.080ke-03
4.2677e-03 6.3190e-03 5.4789e-03 5.2721e-03 6.8551e-03
x-velocity y-velocity z-velocity epsilon
2.1678e-03 3.1970e-03 2.8948e-03 5.5600e-03 6.9071e-03
2.9632e-03 5.6262e-03 3.9819e-03 5.3626e-03 6.9313e-03
3.6637e-03 5.25042-03 4.8592e-03 5.4939¢-03 7.0088e-03
1.9517e-03 2.7790e-03 2.6723e-03 5.5698e-03 7.0375e-03
3.u841e-03 6.7021e-03 4.5024e-03 5_8471e-03 7.3135e-03
4.1613e-03 7.8131e-03 5.7519e-03 6.2890e-03 7.7600e-03
3.3369e-03 4.6122e-03 4.0815e-03 6.1639e-03 7.7313e-03
4§220-09 a 5 i

Contours
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Options
I Filled

Global Range
Auto Range

Draw Profiles
Draw Grid

J i e R AR R |

R

Surface Name Patter,

—

84 7.3403e-02
85 7.2041e-02
86 7.8958e-02
87 7.2h33e-02
88 7.1160e-82
iter continuity
89 6.9865e-02
90 7.2072e-02
91 6.9370e-02
92 7.2283e-02
93 1.68002e-01
94 8.6477e-02
95 7.5370e-02
96 9.1776e-02
97 8.6421e-02
98 7.8711e-82
99 8.1142e-02
iter continuity
108 7.5074e-02
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i axis z
=541 Match \ clip-surf

-S4l exhaustfan

- fan ~

i Display | Compute| Close |  Help |
1.1599e-83 1.641%9e-63 1.3847e-03 1.1357e-02 2.8770e-02
9.9051e-04% 1.3633e-03 1.3318e-03 1.2208e-02 3.3656e-02
1.8228e-83 1.3296e-03 1.2451e-03 1.3362e-02 4.0243e-82
1.1162e-83 1.8941e-83 1.6645e-03 1._4422e-02 4.6862e-02
2.5506e-83 4.2857e-03 3.9074e-03 1.5800e-02 5.3417e-02
2.4925e-83 3.8521e-03 2.7445e-03 1.7800e-02 6.0322e-02
2.4552e-83 6.1628e-03 2.83908e-03 1.7513e-02 6.3826e-02
3.2093e-83 5.2137e-03 4.0437e-03 1.80858e-02 6._4266e-82
2.3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02
2.4632e-83 4.52064e-63 2.9313e-03 1.4979e-02 5.5938e-82
2.2630e-83 3.8277e-03 3.08516e-063 1.3515e-02 4.7388e-82
x-velocity y-velocity z-velocit k  epsilen
2.4929e-83 5.4321e-03 3.0352e-03 1.1658e-02 3.8474e-02

0:00:14 L6
0:88:11 45

time/iter
0:00:09 44
0:00:15 43
0:88:12 42
0:080:09 41
0:00:23 L0
0:00:18 39
0:088:14 38
0:88:18 37
0:00:14 36
0:88:11 35
0:88:15 34

time/iter
0:080:12 33
0:80:16 32
0:88:12 31
0:00:09 30
0:80:13 29
0:088:10 28
0:00:08 27
0:00:06 26
0:80:05 25
0:080:08 24
0:00:06 23

timesiter
0:080:05 22
0:080:04 21
0:00:07 20
0:80:05 19
0:80:04 18
0:00:03 17
0:00:02 16
0:80:05 15
0:80:03 14
0:00:03 13
0:80:02 12

time/iter
0:00:04 11
0:00:03 10
0:80:02 9
9:00:01 8
0:00:01 7
0:00:02 ]
0:00:01 5
0:00:01 [
0:00:00 3
0:80:81 2
0:80:00 1

time/iter
0:00:00 )

¢ FLUENT [0] Fluent Inc

3.00e-01
2.70e-01
2.40e-01
2.10e-01
1.80e-01
1.50e-01
1.20e-01
9.00e-02
6.00e-02
3.00e-02
0.00e+00
-3.00e-02
-6.00e-02
00e-02
-1.20e-01
-1.50e-01
-1.80e-01
-2.10e-01
-2.40e-01
-2.70e-01
00e-01

Contours of X-Coordinate (m)
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FLUENT 6.2 (3d, segregated, mgke)

B s ¢ e

LUENT [3d, segregat
Define

File

Ive

= Y Coordinat

gke]

ot Report Parallel Help

£:48 PM
11/3/2015

56 7.0462e-02
57 8.6326e-02
58 8.1998e-02
59 7._4541e-02
60 9.5702e-02
61 9.2418e-02
62 8.2785e-02
63 7.5702e-02
64 7.8661e-02
65 9.1589e-02
66 8._8770e-02
iter continuity
67 7.5548e-02
68 8.8110e-02
69 7.7510e-02
70 7.2519e-02
71 1.6468e-01
72 8._4967e-02
73 7.1915e-062
74 7.1141e-82
75 7.3578e-02
76 8.7978e-02
77 7.5513e-02
iter continuity
78 6.8520e-02
79 7.0820e-02
80 6.8235e-02
81 7.2255e-02
82 7.8881e-02
83 8.9950e-02
84 7.3483e-02
85 7.2841e-02
86 7.8958e-02
87 7.2433e-02
88 7.1160e-82
iter continuity
89 6.9865e-02
98 7.20872e-02
91 6.9370e-02
92 7.2283e-02
93 1.08902e-01
94 8.6477e-02
95 7.5370e-02
96 9.1776e-02
97 8.6421e-02
98 7.8711e-02
99 8.1142e-02
iter continuity
188 7.5874e-02

Error Object: #f

opt Surface Display Pl
2.1678e-03 3.1970e-03 2.8048e-03
2.9632e-03 5.6262e-03 3.9819e-03
3.6637e-03 5.25042-03 4. 859%e-03
1.9517e-03 2.7790e-03 2.6723e-03
3.u847e-03 6.7021e-03 4.5024e-03
4.1613e-03 7.8131e-03 5.7519%e-03
3.3369e-03 b.6122e-03 4. 0815e-03
2.4627e-03 5.0315e-03 3.6286e-03
4.5642e-03 7.4757e-03 5.3243e-03
4.4430e-03 9.4761e-08 5.5772e-03
1 -

5.5600e-03
5.36260-03
5.4939e-03
5.5693e-03
5.8471e-03
6.2898e-03
6.1639e-03
5.0024e-03
6.22650-03
7.8876e-03

5799a-m2 0

6.9071e-03
6.9313e-83
7.00880-03
7.0375e-83
7.3135e-03
7.7680e-83
7.7313e-83
7.L4004e-03
7.82460-03
8.7350e-03
10002

4% | Surface Name Pattern

V¢ Contours
- 4
-9{| Options Contours of
:3 ¥ Filled Grid... <
“2{|| ¥ Node Values -
8{|| ¥ Global Range ~ |Y-Coordinate <
-21|| ¥ Auto Range
:; o KE 0.7
o1 | Draw Profiles
84| I Draw Grid Surfaces
v ash
_uq| Levels Setup default-interior
ol 2o 2[4 in_
. 0! out

g O T VY

-5

s Surface Types

5 axis B

a Match clip-surf

-2 exhaustfan

.6 an <

.5

v

A Display | Compute| Close Help

-9

1.0220e-03 1.3296e-03 1_2857e-03 1.3362e-02 4_0243e-02
1.1162e-83 1.8941e-03 1.6645e-03 1.4422e-02 h_6862e-02
2.5596e-03 4.2857e-03 3.9974e-03 1.5890e-02 5.3417e-02
2.4925e-83 3.8521e-03 2.7445e-03 1.7880e-02 6.8322e-02
2.4552e-83 6.1628e-03 2_8390e-03 1.7513e-02 6.3826e-82
3.2003e-03 5.2137e-03 4.0437e-03 1.8058e-02 6._4266e-02
2.3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02
2.4632e-03 4.5284e-03 2.9313e-03 1.4979e-02 5.5938e-02
2.2630e-83 3.8277e-03 3.8516e-03 1.3515e-02 4_7308e-82
x-velocity y-velecity z-velocity K epsilen
2.4929e-83 5.4321e-03 3.8352e-03 1.1658e-02 3.8474e-02

Error: render-generic: o rendering surfaces have been set.

0:00:00 Lk
0:88:15 43
0:88:12 42
0:00:09 41
0:00:23 40
0:80:18 39
0:88:14 38
0:00:18 37
0:080:14 36
0:88:11 35
0:88:15 34

timesiter
0:88:12 33
0:88:16 32
0:08:12 31
0:00:09 30
0:80:13 29
0:80:18 28
0:00:08 27
0:80:06 26
0:88:05 25
0:00:08 24
0:00:06 23

time/iter
0:88:05 22
0:00:04 21
0:00:07 20
0:080:05 19
0:80:04 18
0:00:03 17
0:80:02 16
0:88:05 15
0:00:03 14
0:00:03 13
0:80:02 12

time/iter
0:00:04 11
0:80:03 18
9:00:02 9
0:00:61 8
0:00:01 7
0:80:02 6
9:00:01 5
0:00:01 u
0:00:00 3
0:00:01 2
0:80:00 1

timesiter
0:80:00 [

¢ FLUENT [0] Fluent Inc

7.00e-01
6.50e-01
6.00e-01
5.50e-01
5.00e-01
4.50e-01
4.00e-01
3.50e-01
3.00e-01
2.50e-01

2.00e-01
1.50e-01
1.00e-01
5.00e-02
8.94e-09
-5.00e-02
-1.00e-01
-1.50e-01
-2.00e-01
-2.50e-01
-3.00e-01

Contours of Y-Coordinate (m

[

Nov 03, 2015
FLUENT 6.2 (3d, segregated, mgke)

B s ¢ e

Z Coordinat

P
11/3/2015




LUENT [3d, segregated, mgke]
File Grid Define Solve Adapt Suface Display Plot Report Parallel Help
56 7.0462e-02 2_1078e-03 3.1070e-03 2 8048e-03 5.5600e-03 6.0071e-03 0:00:00 4k — 5 = -
57 8.6326e-02 2.9032e-03 5.6262e-063 3.9819e-03 5.3626e-03 6.9313e-03 0:00:15 43 # FLUENT (0] Fluent Inc
58 §.1998e-02 3.6637e-03 5.2504e-03 4.B59%e-03 5.4939e-03 7.0088e-03 0:00:12 42
59 7.4541e-02 1.9517e-03 2.7790e-03 ?.6723e-03 5.5693e-03 7.0375e-03 0:00:09 41
60 9.5702e-02 3.4841e-03 6.7021e-03 4.5924e-03 5.8471e-03 7.3135e-03 0:00:23 40 1.70e+00
61 9.2418e-02 4.1618e-03 7.8131e-63 5.7519e-03 6.2800e-03 7.7600e-03 0:00:18 39
62 8.2785e-02 3.3369e-03 4.6122e-63 4.0815e-03 6.1639e-03 7.7313e-083 0:00:14 38 1.61e+00
63 7.5702e-02 2.4022e-03 5.9315e-03 3.6286e-03 5.002he-03 7_4004e-03 0:00:18 37
64 7.8661e-02 4.5642e-03 7.4757e-03 5.3243e-03 6.2265e-03 7.8246e-03 0:00:14 36 1.51e+00
65 9.1589e-02 4_4430e-03 9. 4761e-03 5.5772e-03 7.0876e-03 B.7350e-03 0:00:11 35
66 8.8778e-02 6. 1 —a2 57990-09.0.74900-A3  9:00:15 34 1.42e+00
iter continuity x-u{ Contours timesiter
67 7.5548e-02 4.4 - — - - 0:08:12 33 1.32e+00
68 8.8110e-02 1.9] | Options Contours of 8:00:16 32
69 7.7510e-02 .54 O ,h 8:08:12 31 1.23e+00
70 7.2519e-02 1.8{| [ Filled 9:00:09 3@
71 1.8u68e-81 2.2{| ¥ Node Values - 0:00:13 29 1.13e+00
72 8.4967e-82 1.8{ | ¥ Global Range | COOMdinate ~)|f o:00:10 28
73 7.1015e-062 1.21 | ¥ Auto Range 0:08:08 27 1.04e+00
74 7. 1141e-02 1.l — 0:00:06 26
75 7.3578¢-02 2.9 . 0.2 1.7 0:00:05 25 9.40e-01
76 8.7978e-62 2.g]| [ DrawProfiles 0:00:08 24
77 7.5513e-02 1.8{|| [ Draw Grid Surfaces) 0:00:06 23 8.45¢-01
iter continuity x-v ash time/iter
78 6.8520e-02 1._4{|| Levels Setup default-interior 0:00:05 22 7.50e-01
70 7.0820e-02 1_0f| [20 2|[1 = in, 0:00:04 21
80 6.8235e-02 1.0 j j out 0:00:07 20 6.5%¢-01
81 7.2255e-02 1.43|| Surface Name Pattern [ 0:00:05 19 5.60e-01
82 7.8001e-02 1_5| T 0:00:04 18 -
83 8.9950e-02 1.5/ u 0:00:03 17
84 7.3u03e-02 1.5 axis - 0:00:02 16 4.65¢-01
85 7.2041e-02 1.1 Match clip-surf 0:00:05 15
86 7.0958e-02 1.2| o rtian 0:00:03 14 3.70e-01
87 7.2433e-02 1.6 . 0:00:03 13 5 750
88 7.1168e-02 1.5 fan 0:00:02 12 75e-01
iter continuity x-ui time/iter
% 6.98650-03 1.1 Display | Compute| Close Help o:o0:04 11 1.80e-01
90 7.2072e-02 9.9(/ 0:00:03 18 8.50e-02
91 6.9370e-02 1_02Z0E=0ITTT TTNSTE=UT TT93606=02 HTOPNIE=0Y 0:00:02 9 : <
92 7.2283e-02 1.1162e-03 1.8941e-03 1.6645e-03 1.4422e-02 4_6862e-02 0:00:01 8 -1.00e-02
93 1.0902e-01 2.5596e-03 4.2857e-03 3.9974e-03 1.5800e-02 5.3417e-02 0:00:01 7
94 8.6477e-02 2.4925e-03 3.8521e-063 2.7445e-03 1.7800e-02 6.0322e-02 0:00:02 6 -1.05e-01
95 7.5870e-02 2_4552e-03 6.1628e-063 2.8390e-03 1.7513e-02 6.3826e-02 0:00:01 5
06 0.1776e-02 3.2003e-03 5.2137e-063 4. 0437e-03 1.8058e-02 6.4266e-02 0:00:01 & -2.00e-01 L
97 8.6421e-02 2.3849e-03 2.9284e-63 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00 3 i
98 7.8711e-02 2_4632e-03 4.5204e-03 2.9313e-03 1.4979e-02 5.5938e-02 0:00:01 2
99 8.1142e-02 2.2630e-03 3.8277e-03 3.0516e-03 1.3515e-02 4.7308e-02 0:00:00 1
iter continuity x-velocity y-velocity z-velocity epsilon time/iter
100 7.5074e-02 2.4929e-03 5.4321e-63 3.0352e-03 1.1658e-02 3.8474e-02 0:00:00 0 Contours of Z-Coordinate (m Nov 03, 2015
Error: render-generic: No rendering surfaces have been set. FLUENT 6.2 (3d, segregated, rngke)
Error Object: #f

as0pm | |

11/3/2015

C. Surface — Plane

LUENT [3d, segregat kel
File Define Solve Adapt Surface Display Plot Report Perallel Help
56 7.8462e-02 2.1078c-03 3.10700-63 2.8048e-03 5_5600e-03 6.0071c-03 0:00:00 44 -
57 8.6326e-02 2.0032e-03 5.6262¢-63 3.9819e-03 5.3626e-03 6.0313e-03 0:00:15 43
58 8.1998e-02 3.6637e-03 5.2504e-03 4_8592e-03 5.4930e-03 7.0088e-03 0:00:12 42
59 7_4541e-02 1.9517e-03 2.7790e-063 2.6723e-03 5.5603e-03 7.0375e-03 0:00:09 41
60 9.5702e-02 3.48%1e-03 6.7021e-03 4.5024e-03 5.8471e-03 7.3135e-03 0:00:23 40
61 9.2418e-02 4.1613e-03 7.8131e-63 5.7519e-03 6.2800e-03 7.76002-03 0:00:18 39
62 8.2785e-02 3.336%¢-U3 4.6122¢-63 4_0815¢-03 6.1630c-03 7.7313e-03 0:00:14 38
63 7.5702e-02 2.4022¢-03 5.03150-63 3.6286e-03 5.0024e-03 7.L00%c-03 0:00:18 37
64 7.8661e-02 4.5642e-03 7.4757e-03 5.3243e-03 6.2265e-03 7.8246e-03 0:00:14 36
65 9.1580e-02 4.4430e-03 9.4761e-03 5.5772¢-03 7.0876e-03 8.7350e-03_0:00:11 35
66 8.8770e-02 6.5363e-03 1.2077e-62 7.0630¢-03 7.5723e-03 0_7480e- =
iter continuity x-velocity y-velecity z-velocity K epsilf "aneSurface —
67 7.5548e-02 4.4845e-03 7.5096e-63 5.0477e-03 7.1030e-03 8.9269e- "
68 8.8110e-02 1.9757e-83 2.7617e-03 2.6720e-03 7.0906e-03 8.g451e—| CPUONS Surfaces
69 7.7510e-62 1.5898e-83 2.1291e-63 2.1135e-03 6.6713e-03 8.7497e-|| [ Aligned with Surface Ffl ash
70 7.2519e-02 1.83300-03 2.8891e-03 2.3311e-03 6.5191e-03 9.1228e~|| [ Aligned with View Plane = el
71 1.8468e-01 2.2311e-03 3.0212e-63 3.8179¢-03 6.4540e-03 9.9291e- : 4| fin.
72 8.4967e-02 1.8926e-83 2.1453e-03 2.4118e-03 6.5357e-03 1.10upe-|| _ omtand Normal ! A ||oa
73 7.1015e-062 1.2782e-83 1.5073e-03 1.5536e-03 6.7122e-3 1.2677e~(| | Bounded wall
74 7.1141e-02 1.446%e-03 2.4684e-63 1.7359e-03 6.6650e-03 1.1966e—{| Select Points
75 7.3578e-02 2.9022e-03 5.7234e-063 3.4808e-03 7.0667¢-03 1.3087e—{| [ Planc Tool
76 8.7978e-02 2.0710e-03 3.0197e-63 3.2163e-03 7.0419e-03 1.2861e-{)| Reset Points |
77 7.5513e-02 1.8G4%e-03 2.6886e-03 2.2125e-03 6.8995e-03 1.2020e-f|
iter continuity x-velocity y-velocity z-velocity Kk epsilf Points
78 6.8520e-02 1.4653e-03 2.5709¢-63 1.7464e-03 7.0249e-03 1.3348e-{)|
79 7.0820e-02 1.096Be-03 1.6563e-03 1.3843e-03 6.9h8he-b3 1.2172e-f ~0IM) =0 () 22 ()
80 6.8235e-02 1.0596e-03 2.0847e-03 1.2623¢-03 6.87350-03 1.2128e—| [1 [o [1
81 7.2255e-02 1.4201e-03 2.3319¢-03 1.8330¢-03 7.2448e-03 1.2715e-{)|
82 7.8001e-02 1.5387e-83 1.8727e-03 2.2992e-03 7.3910e-03 1.3233e-1| Y0 (m) y1 [m] y2 (m)
83 8.9950e-02 1.5987e-03 1.8870e-03 2.5974e-03 7.5594e-03 1.4670¢-l| g ] [o [o
84 7.3403e-02 1.5150e-03 2.1783e-63 1.7734e-03 7.9750e-03 1.5492e-{)|
85 7.2041e-02 1.1637e-03 1.8306c-63 1.3827¢-03 8_4984e—03 1.7187e—{| | 20 [m) 21 [m) 22 (m)
86 7.0950e-02 1.2362¢-09 1.7477e-03 1.8566e-00 9.068ke—03 1.9u20e | | [ o
87 7.2433e-02 1.6502e-03 2.5517e-02 1.9888e-03 0.7056e-03 2.15402-{)
88 7.1168e-02 1.5515e-03 2.5128e-63 1.7966e-03 1.0572e-02 2.5095e-{)
iter continuity x-velocity y-velocity z-velocity k  epsild| New Surface Name
89 6.9865e-02 1.15000-03 1.6419-03 1.3847e-03 1.1357e-02 287700\ [11ane5
98 7.2072e-02 9.9051e-04 1.3633¢-63 1.3318e-03 1.2208e-02 3.3656e-{)|
91 6.9370e-02 1.0220e-03 1.3296e-03 1.2451e-03 1.3362e-02 4. 02u3e-{|
92 7.2283e-02 1.1162e-03 1.8941e-63 1.6645e-03 1.4422e-02 4.6862e-{)| Create | Manage..| Close Help
93 1.0002e-01 2.5596e-03 4.2857e-03 3.9974e-03 1.5890e-02 5.3417e-{|
94 8.6477e-02 2.4925e-03 3.8521e-63 2.7445e-03 1.7800e-02 6. Had
95 7.5370e-02 2.4552e-U3 6.1628¢-63 2.8390¢-03 1.7513e-02 6.3826e-02 0:00:01 5
06 9.1776e-02 3.2003c-03 5.2137¢-63 4.0437¢-03 1.8058e-02 6.4266c-02 0:00:61 4
97 8.6421e-02 2.3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00 3 i
98 7.8711e-02 2.4632e-03 4.5204e-03 2.9313e-03 1.4979e-02 5.5938e-02 0:00:01 2
99 8.1142e-02 2.2630e-03 3.8277e-63 3.0516e-03 1.3515e-02 4.7308e-02 0:00:00 1
iter continuity x-velocity y-velocity z-velocity k  epsilon timesiter
108 7.5074-02 2.4920e-03 5.4321e-03 3.0352e-03 1.1658e-02 3.847%e-02 0:00:00 0
Error: render-generic: Ho rendering surfaces have been set.
Error Object: Hif

asiem | |

11/3/2015

d. Display — Grid



LUENT [3d, segregated, mgke]

File Define_Solve Adapt Surface Display Plot Report Parallel Help

56 7.0462e-D2 2.1078e-03 3.1070e-063 2.8043e-03 5.5600e-03 6.0071e-03 0:00:00 Lk
57 8.6326e-02 2.9832e-03 5.6262e-63 3.9819e-03 5.3626e-03 6.9313e-03 0:80:15 43 ¢ FLUENT [0] Fluent Inc (=] 3 st
58 8.1998e-02 3.6637e-03 5.2504e-63 4.8592e-03 5.4939e-03 7.0088e-03 0:00:12 42
59 7.4541e-02 1.9547e-03 2.7790e-63 2.6723e-03 5.5603e-03 7.0375e-03 0:00:09 41
60 9.5702e-02 3.48%1e-03 6.7021e-03 4.5924e-03 5.9471e-03 7.3135e-03 0:00:23 40
61 9.2418e-02 4.1613e-03 7.8131e-63 5.7519%e-03 6.2890e-03 7.7600e-03 0:80:18 39
62 8.2785e-02 3.3369e-03 4.6122e-63 4.0815e-03 6.1639e-03 7.7313e-03 0:00:14 38
63 7.5702e-02 2.402%e-03 5.031Ce-063 3.6286e-03 5.0024e-03 7.L00ke-03 0:00:18 37
64 7.8661e-02 4.5642e-03 7.4757e-03 5.3243e-03 6.2265e-03 7.8246e-03 0:00:14 36
65 9.1589e-02 4.4430e-03 9.4761e-63 5.5772e-03 7.0876e-03 8.7350e-03 0:00:11 35
66 8.8770e-02 6.5363e-03 1.2077e-62 7.0639%e-03 7.5723e-03 9.7489e-03 0:80:15 34

iter continuity x-velocity y-velocity z-velocity epsilon timesiter
67 7.5548e-02 h.4845e-03 7.5096e-63 5.0477e-03 7.1030e-D3 8.9269e-03 0:80:12 33
68 8.8110e-02 1.9251e-03 2.7617e-63 2.6720e-03 7.096e—03 B.8451e-03 0:00:16 32
69 7.7510e-02 1.5898e-03 2.1291e-63 2.1135e-03 6.6713e-03 §.7497e-03 0:00:12 31
76 7.2519e-02 1.8330e-03 2.8891e-063 2.3311e-03 6.5191e-03 9.1228e-03 0:00:09 30
71 1.8468e-01 2.2311e-03 3.0212e-63 3.8179%e-03 6.4549e-D3 9.9291e-03 0:80:13 29
72 8.4967e-02 1.8926e-03 2.1453e-63 2.4118e-03 6.5357e-03 1.10h6e-02 0:00:10 28
73 7.1045e-02 1.278%e-03 1.5073e-063 1.5536e-03 6.7122e-03 1.2677e-02 0:00:08 27
74 7. 1181e-02 1400 oo pi | £ |j6e-82 B:00:06 26

play

75 7.3578e-02 2.98: 7e-02 9:00:05 25
76 8.7978e-02 2.071[ gptions Edge Type  Surfaces 1e-02 0:00:08 24

77 7.5513e-02 1.86

0e-02 0:00:06 23

iter continuity x-vel|| [ Nodes © Al ash silon timesiter
78 6.8520e-02 1.46¢ || ¥ Edges  Feature | |dcfaultinterior Be-02 0:08:05 22
79 7.0820e-02 1.09(| [~ Fages © outline | |- 2e-02 0:00:04 21
80 6.8295e-02 1.05¢( [ Lo out ge-02 0:00:07 20
81 7.2255-02 1.421 Se-02 0:00:05 19
82 7.8001e-02 1.53: wall Je-02 0:00:04 18

83 8.9950e-02 1,594 Cnrink Factor ve-02 0:00:08 17

84 7.3483e-82 1.511| |0 20 2e-82 9:80:02 16
85 7.2041e-02 1_16! —— |[)7e-02 0:00:05 15
86 7.0958e-02 1.23(| Surface Name Pattern Surface Types =|=| |ige-02 0:00:83 14

87 7.2433-02 1.651 axis ~||tee-02 @:00:03 13
88 7.1168e-02 1.55° Mateh ||| clip-surf Se-82 B:00:62 12

Error Object: #f

iter continuity x-ve exhaustfan silon timesiter
89 6.98650-02 1.15! fan ~|/lee-02 0:00:04 11
98 7.2072e-02 .90 6e-02 0:00:03 10
91 6.9370e-02 1.02: Outline | Interior| [J3e-02 0:00:02 9
92 7.2283e-02 1.11 2e-02 0:00:01 8
93 1.0002e-01 2.55! i 7e-02 0:00:01 7
94 §_6477e-02 2.49; Display | Colors Close ‘ Help | 20-82 9:00:02 6
95 7.5370e-02 245! 6e-02 0:00:01 5
96 9.1776e-02 3.2003c-03 5.2137¢-063 4_0437e-03 1.8058e-02 6.4266c-02 0:00:01 4
97 8.6421e-02 2.3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00 3
98 7.8711e-02 2.4632e-03 4.5204e-03 2.9313e-03 1.4979e-02 5.5938e-02 0:00:01 2
99 8.1142e-02 2.2630e-03 3.8277e-63 3.0516e-03 1.3515e-02 4.7308e-02 0:00:00 1
iter continuity x-velocity y-velocity z-velocity epsilon timesiter Nov 03. 2015
108 7.5074e-02 2.4920e-03 5.4321e-83 3.0352e-03 1.1658e-02 3.847%e-02 0:00:00 :
FLUENT 6.2 (3d, segregated, rngke)
Error: render-generic: Ho rendering surfaces have been set.

B s ¢ e

e. Display — Contours
Select Pressure

452PM
11/3/2015

Display Plot Report Parallel Help
56 7.0462e-02 2.1078e-03 3.1970e-03 2.8948e-03 5.5600e-03 6.9071e-03 0:00:09 4k & FLUENT [0] Fluent Inc [ ) [
57 8.6320e-02 2.9032e-03 5.6262e-03 3.9819e-03 5.3626e-03 6.9313e-03 0:00:15 43
58 8.1998e-02 3.6637e-03 5.2564e-063 4.8592e-03 5.4939e-03 7.0088e-03 0:00:12 42
59 7.4541e-02 1.9517e-03 2.7790e-063 2.6723e-03 5.5693e-03 7.0375e-03 0:00:09 41
60 0.5702e-02 3_4841e-03 6.7021e-03 4.5024e-03 5.8471e-03 7.3135-03 0:06:23 40 1.47e+05
61 9.2418e-02 4.1613e-03 7.8131e-062 5.7519e-03 6.2800e-03 7.7600e-03 0:00:18 39 1.39e405
62 8.2785e-02 3.3369e-03 4.6122e-03 4_0815e-03 6.1639e-03 7.7313e-03 0:00:14 38 :
63 7.5792e-02 2_4022e-03 5.9315e-03 3.6286e-03 5.9024e-03 7_4004e-03 0:00:18 37 1.32e+05
64 7.3661e-02 4.5642e-03 7.4757e-03 5.3243e-03 6.2265e-03 7.8246e-03 0:00:14 36 <
65 9.1589e-02 4.4430e-03 9.4761e-63 5.5772e-03 7.0876e-03 B.7350e-03 0:00:11 35 1.25¢+05
66 8.8770e-02 6.5363e-03 1.2077e-062 7.053%e-03 7.5723e-03 9.7489e-03 0:00:15 3k &
iter continuity x-velocity y-velocity z-velocity k  epsilon timefiter 1176405
67 7.5548e-02 4.4845e-03 7.5096e-03 5.0477e-03 7.1030e-03 B.9260e-03 0:00:12 33
68 8.8110e-02 1.9251e-03 2.7617e-63 2.6720e-03 7.0906e-03 B.8451e-03 0:00:16 32 1.10e+05
69 7.7510e-02 1. F—== %P e:ee:12 31
70 7.2519e-02 1 = |3 0:00:09 30
71 1.0u68e-01 2. 3 0:00:13 29 1.03e405
72 8.4967e-02 1| Options Contours of 2 0:00:10 28 9.54e+04
73 7.1915e-02 1) (| ¥ Filled Pressure... </ |fg 0:00:08 27
74 7.1141e-02 1. 2 0:00:06 26
75 7.9578e-p2 2.||| 7 Node Values Static Pressure Sl |le e:ee:es 25 8.81e+04
76 8.7978e-82 2(| ¥ Global Range 2 0:00:08 24 8.07e+04
77 7.5513e-02 1.|| ¥ Auto Range 2 0:00:06 23
iter continuity x|~ [st.omas  [meste.s | time/iter 7.34e+04
78 6.85206-02 1.)(| ™ Draw Profiles 2 0:00: 22
79 7.8829e-02 1| - oo L BiiteEs 2 0:06: 21 6.60e+04
80 6.3235e-02 1. Teaaiimen 2 0:00: 20
81 7.2255e-02 1.{ aefaultintertor i 2 8:08: 19 5.87e+04
evels Setup in - 90:
82 7.8001e-02 1 5 = _ 2 0:00: 18
83 8.9950e-02 1| |29 z‘ 1 3' out = 2 0:06: 17 5.14e+04
84 7.3403e-02 1. 2 9:00: 16
85 7.2041e-02 1.|| Surface Name Pattern fyall “| [ ezee: 15 4.40e+04
86 7.0958e-02 1 2 0:00: 14
87 7.2433e-02 1 Surfacellypes > 6:06: 13 3.67e+04
88 7.1168e-02 1. axis ~| [ ezes:ez 12
iter continuity x- Match clip-surf n timesiter 2.93e+04
89 6.9865e-02 1. exhaustfan 2 0:00:04 11
90 7.2072e-02 9.| fan @ 2 9:00:03 10 2.20e+04
91 6.9370e-02 1. 2 0:00:02 9
92 7.2283e-02 1 e | 3 7 ‘ @ e 2 8:88:01 8 1.46e+04
93 1.0002e-01 2. Isplay | Lompute ose clp 2 0:00:01 7 ”
o4 8.6477e-02 2. 2 0:00:02 6 7.29e+03 vy X
95 7.5870e-02 2_4552e-03 6.1628e-03 2 8390e-03 1.7513e-02 6.3826e-02 0:00:01 5
96 9.1776e-02 3.2093e-03 5.2137e-063 4_0437e-03 1.8058e-02 6.4266e-02 0:00:01 &
97 8.6421e-02 2.3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00 3
98 7.8711e-02 2.4632e-03 4.5204e-063 2.9313e-03 1.4979e-02 5.5038e-02 0:00:01 2
99 8.1142e-02 2.2630e-03 3.8277e-03 3.0516e-03 1.3515e-02 4.7308e-02 0:00:00 1
iter continuity x-velocity y-velocity z-velocit k  epsilon timefiter "
108 7.5074e-02 2.4929e-63 5.4321e-0F 3.8352e-03 1.1658e-02 3.8474e-02 ©:08:00 [ Contours of Static Pressure (pascal) Nov 03, 2015
Error: render-generic: o rendering surfaces have been set. FLUENT 6.2 (3d, segregated, mgke)
Error Object: Hf

B s ¢ v

Select Draw Grid

&
11/3/2015




LUENT [3d, segregated, mgke]

File Define

opt Surface Display Plot Report Parallel Help
52 |Je-03 7.3135e-03 0:00:23 40 -
e-03 7.7600e-03 0:00:18 39
Options Contours of e-03 7.7313e-03 0:00:14 88
le-03 7_4004e-03 0:00:18 37 - TS
Filled Pressure... | [5e-03 7.82u6e-03 0:00:14 36 4 VT r=in =
Node Values - e-03 8.7350e-03 0:00:11 85
Global Range Static Pressure | |8e-08 9.7489e-03 @:00:15 3
e Kk epsilon time/iter
9 e-03 8.9269e-83 0:00:12 33

-51.94238 146819.9 e-03 8.8451e-83 0:080:16 32

e-03 8.7497e-83 8:00:12 31

Contours

"
=4

Draw Profiles

RTTTIRIRRR

6
6
6!
6
6.
6!
o
e
6
[
[
7
7
7| Levels Sctup
7
7
7!
7
7
e
7
7
8
8
8:
8:
8.

Draw Grid Surfaces e-03 9.1228e-03 0:00:09 30
defaultinterior A e-03 9.0291e-03 0:00:13 29
in e-03 1.1046e-02 0:00:10 28
po 2t = out e-03 1.2677e-02 0:00:08 27
G| 3 e-03 1.1966e-02 0:00:06 26
Surface Name Pattern wall = e-03 1.3837e-02 0:00:05 25
Surface Ty Grid Display
it axis
Match Cipsurt || Options Edge Type  Surfaces
haust¢| | [ Nodes Coan o
fan ¥ Edges & Feature ||dcfaultinterior
I Faces “ outline ||
Display | Compute I Partitions
85—7=zweTe—vz T TosTe—wo—T-57H| Shrink Factor Feature Angle |1l
86 7.89s8e gz 1236208 1747 | [ [
87 7.2433e-02 1.6502e-03 2.551
88 7.1160e-02 1.5515e-03 2.512 FE
iter continuity x-velocity y-vel Surface Name Pattern Surllacc Types =/
89 6.9865e-02 1.1599e-83 1.6u1| [ paien | (2 <
90 7.2072e-02 9.9651e-04 1.36 4 clip-surf
91 6.9370e-02 1.02202-03 1.329 exhaustfan
92 7.2283e-02 1.1162e-03 1.894 fan - 8
93 1.8062e-01 2.5506¢-03 4.285 7
94 8.6477e-02 2.4925e-03 3.852 Outline | Interior 6
95 7.5370e-02 2.4552e-03 6.162 5
96 9.1776e-02 3.2003e-03 5.21 0 u
o8 8-lriteree 3- . Display | Colors Close | Help | 4
98 7.8711e-02 2.4632e-03 4.52 01 2
99 8.1142e-02 2.2630e-03 3.8277c-63 3.0516e-03 1.35150-02 4.7308e-02 0:00:00 1
iter continuity x-velocity y-velocity z-velocity k  epsilon tine/iter L
108 7.5074-02 2.4920e-03 5.4321e-03 3.0352e-03 1.1658e-02 3.847%-02 0:00:00 0 a
Error: render-generic: Ho rendering surfaces have been set.
Error Object: Hif Nov 03, 2015
Error: FLUENT received a fatal signal {(SEGHENTATION UIDLATION). FLUENT 6.2 (3d, segregated, rngke)

Error Object: ()

> <

B THE L0 = ¢ » =2
= Select Velocity Magnitude

LUENT [3d, segregated, mgke]

File Define Solve Adapt Surface Display Plot Report Parallel Help —
66 0.5702e-02 3.4841e-03 6.7021e-03 4.502he-03 5.8h71e-03 7.3135e-03 0:06:23 4o | ¥ FLUENT[O] Fluentinc (=] O i -
61 9.2418e-02 4.1613e-03 7.8131e-63 5.7519e-03 6.2890e-03 7.7600e-03 0:00:18 39
62 8.2785e-02 3.3369e-03 4.6122e-03 4_0815e-03 6.1639e-03 7.7313e-03 0:00:14 38
63 7.5792e-02 2_4022e-83 5.9315e-03 3.6286e-03 5.9024e-03 7.4004e-03 0:00:18 37 1.37e+01
64 7.3661e-02 4.5642e-03 7.4757e-03 5.3243e-03 6.2265e-03 7.8246e-03 0:00:14 36
65 9.15892-02 4.4430e-03 9.4761e-063 5.5772e-03 7.0876e-03 B.7350e-03 0:00:11 35 1.31e+01
66 8.8770e-02 6.5363e-03 1.2077e-062 7.053%e-03 7.5723e-03 9.7489e-03 0:00:15 3k .

iter continuity x-uelocity y-velecity z-velocit; Kk epsilon time/fiter 1.24e+01
67 7.5548e-02 4.4845e-03 7.5096e-63 5.0477e-03 7.1030e-03 B.9260e-03 0:00:12 33
68 8.81 [*5c [1B-8451e-03 0:00:16 82 1.17e+01
69 7.75 -onteur ~ [B.7497e-83 0:08:12 31
70728 (L e—— 9.1228¢-03 0:00:09 30 1.10e+01
71 1.0u P ©.9201e-83 0:00:13 29 1.03e+01
72 8.49( ¥ Filled velocity... ~| |[1.10u6e-02 0:00:10 28 :
73 7.19 || ¥ Node Values 1.2677e-02 0:00:08 27 9.62e+00
74 7.1 G Giobo pange | | Yelosity Magnitude «| |[1.1966e-02 0:00:06 26 9
75 7.3 9 1.3637e-02 0:00:05 25 8.93e+00
76 8.79 || ¥ Auto Range 1.2861e-02 0:00:08 24 i
77 7.58 (| I CH 13.73845 1.2020e-02 0:00:06 23 8.246+00
iter contl| I~ Draw Profiles epsilon time/iter
[0 P ooy | s e i W
- ——— = 21726~ -00:
80 6.82 | Levels Setup ?ne'a“"'"‘e""' 1.2128e-02 0:00:07 20 6.87e+00
81 7.2 a al = 1.2715e-62  0:00:05 19
82 7.4y 12° Z‘ i Z‘ aut C 1.3233e-82 0:00:04 18 6.18e+00
83 8.0 1.4670e-02 0:00:03 17
ga 7.3x| Surtace Nams Pattern [yrall “] |hi.suv2e-02 w:pe:ez 16 5.50e+00
e — Surtace Types 1.7107e-02 0:00:05 15
86 7.6 s ¥ 1.9028e-62 0:00:03 14 4.81e+00
87 7.2 . & 2.15u0e-02  0:00:03 13
o 7| Maeh | “"l"I'S“':' 2.5095e-02 0:00:02 12 4.12e+00
iter con exhaustfan epsilon time/iter
89 6.9 fan “| ||lz.8770e-02 0:00:04 11 3.43e+00
90 7.2 2.3656e-02 0:00:03
-00: 2.75e+00
91 6.9 Display | Compute| Close Help +.6243e-82  9:80:82
92 7.2 h.6862e-02 0:00:01 5 06e+00
93 1.0 5.3417e-02 0:00:01 <

94 B.6477e-B2 2.4925e-83 3.8521e-83 2.7445e-03 1.78080e-82 6.0322e-02 0:08:02

]

9

8

7

6
95 7.5370e-02 2.4552e-83 6.1628e-83 2.8398e-03 1.7513e-02 6.3826e-02 0:08:01 5 1.37e+00

[

3

2

1

-

6.87e-01 .
0.00e+00

3
6
96 9.1776e-02 3.2003e-03 5.2137e-03 4_0437e-03 1.8058e-02 6.4266e-02 0:00:01

97 8.6421e-02 2.3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00

98 7.8711e-02 2.4632e-03 4.5204e-063 2.9313e-03 1.4979e-02 5.5938e-02 0:00:01

99 8.1142e-02 2_2630e-03 3.8277e-063 3.0516e-03 1.3515e-02 4_7308e-02 0:00:00
iter continuity x-velocity y-velocity z-velocity Kk epsilon time/itel
100 7.5074-02 2.4929e-03 5.4321e-62 3.0352e-03 1.1658e-02 3.8474e-02 0:00:00

Error ppiaaer - generic: No rendering surfaces have been set. Contours of Velocity Magnitude (m/s) Nov 03, 2015
) FLUENT 6.2 (3d, segregated, mgke)

Error: FLUENT received a fatal signal {(SEGHENTATION UIDLATION).
Error Object: ()

> <

B S ¢ e

f. Display — Particle Tracks



= Activated Draw Grid

File Define Solve Adapt Surface Display Plot Report Parallel Help (& rLUENT 0 Fioers 1 e =L |
FLUENT (0] Fluent Inc
62 8.2785e-02 3.3369e-03 4.6122e-03 4.0815e-03 6.1639e-03 7.7313e-83 0:00:14 38
63 7.5792e-02 2.4822e-83 5.9315e-03 3.6286e-03 5.9024e-03 7.4094e-83 0:00:18 37
64 7.8661e-02 4.5642e-03 7.4757e-03 5.3243e-03 6.2265e-03 7.8246e-03 0:00:14 36
65 9.1589e-02 4.4430e-83 9.4761e-03 5.5772e-03 7.08876e-03 8.7350e-83 0:808:11 35 4.71e+01
66 8.8770e-02 6.5363e-83 1.2077e-02 7.863%9e-03 7.5723e-03 9.7489e-83 0:00:15 34
iter continuity x-velocity y-velocity z-velocity k  epsilon time/iter 4.47e+01
67 7.5548e-02 4.4845e-03 7.5096e-03 5.0477e-03 7.1030e-03 £.9269e-03 0:00:12 33 4.240+01
68 8.8110e-02 1.9251e-83 2.7617e-03 2.67208e-03 7.09086e-03 8.8451e-83 0:00:16 32 - +H
69 7.7510e-| el - = —| el AR
70 7.2519e~[ paricle Tracks = 4.00e+01
71 1.68468e—|
72 8.u967¢-| | Opiions Syle Color by 3.76e+01
1915 " " .
71 7 11%te||| ¥ Node Values |I|ne j ‘F‘arlu:le Variables... j 3.53e+01
75 7.3578e-|/| ¥ Auto Range " " - -
;g ;_;ggg, ¥ Draw Grig Style Attributes ... ‘F‘arlu:le Residence Time j 3.29e+01
-5513e—i| | = Report Type
iter continet || XY Plot rp P! 1 Mo o 3.06e+01
78 6.8520e- v off -
79 7.0829e— € Summary 2.82e+01
80 6.8235e-|| Pulse Mode © Step by Step | 2.5%+01
81 7.2255e—| " Continuous §
§§ ;-ggggf’ & Single Report to ¥ Track Single Particle Stream 2.35e+01
9950 )
9% 7.3u030— © File Stream ID_Skip Coarsen
al = =  12eH
85 7.2841e- & Console 1 2‘ 0 Z‘ 1 E‘ 2.12e+01
86 7.8958e—| 1.88e+01
87 7.2433e| Release from Injections HE|
88 7.1160e—| D 1.65e+01
iter continuif (L 0 -
89 6.9865e— o+
90 7.2072e- 1.41e+01
91 6.9376e- 1.18e+01
92 7.2283e-|
93 1.0002e- n 9.41e+00
o8 alowpreT|| _Display | Pulse Track Close Help
95 7.5370e- 7.06e+00
96 9.1776e-02 3.2093e-83 5.2137e-03 4_08437e-03 1.80858e-02 6.4266e-82 0:008:81 b
97 8.6421e-02 2.3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00 3 4.71e+00
98 7.8711e-02 2.4632e-83 4.5204e-03 2.9313e-03 1.4979e-02 5.5938e-82 0:88:01 2
99 8.1142e-02 2.2630e-83 3.8277e-03 3.08516e-03 1.3515e-02 4.73088e-82 0:00:080 1 2.35e+00 Y
iter continuity x-velocity y-velecity z-velocity Kk epsilon time/iter Y
100 7.5074e-02 2.4929e-83 5.4321e-02 3.0352e-03 1.1658e-02 3.8474e-02 0:00:00 L) 0.00e+00 2
Error: render-generic: No rendering surfaces have been set. F
Error Object: #f
O acHT received a fatal signal (SEGHENTATION UIOLATION). article Traces Colored by Particle Residence Time (s) Nov 03, 2015
rror Object: ()
FLUENT 6.2 (3d, segregated, mgke)
> number tracked - 75, escaped - 8, aborted - 8, trapped - B, evaporated - @, incomplete -
number tracked = 75, escaped = 8, aborted = 1, trapped = 8, evaporated = 8, incomplete = 74

PM

5:
11/3/2015

= Deselect Track Single Particle Stream
» With Velocity Magnitude 7,98

LUENT [3d, segregated, mgke

File Define Solve Adapt Surface Display Plot Report Parallel Help

iter continuity x-velocity y-velocity z-velocity Kk epsilon time/iter -
78 6.8520e-02 1.4653e-03 2.5709e-063 1.7464e-03 7.02492-03 1.3348e-02 0:00:05 22
79 7.0829e-02 1.0960e-03 1.6503e-03 1.3843e-03 6.9484e-03 1.2172e-02 0:00:04 21
88 6.8235e-p2 1.0506e-03 2.0847e-B3 1.2623e-03 6.8735e-03 1.2128e-62 0:00:07 28 Particle Tracks ===
81 7.2255e-02 1.4201e-03 2.331%e-63 1.8339e-03 7.2448e-03 1.2715e-02 0:00:05 19 "
82 7.8001e-02 1.5387e-03 1.8727e-03 2.2992e-03 7.3910e-03 1.3233e-02 0:00:04 18 Options Style Color by
83 8.9950e-02 1.5087e-03 1.8876e-03 2.5074e-03 7.5504e-03 1.4670e-02 0:00:03 17 % Node Values ‘n,.e j ‘Pa"ium Variables... j
84 7.3403e-02 1.5150e-03 2.1783e-03 1.7734e-03 7.9750e-03 1.5492e-02 0:00:02 16 ¥ Auto Range
85 7.2041e-02 1.1637e-03 1.8366e-063 1.3827e-03 8.4984e-03 1.7107e-02 0:00:05 15 g Style Attributes ... ‘p,,‘im Residence Time j
86 7.0958e-02 1.2362e-03 1.7477e-063 1.8566e-03 9.0684e-03 1.9028e-02 0:00:03 14 ¥ Draw Grid
87 7.2433e-02 1.6502e-03 2.5517e-03 1.0888e-03 0.7056e-03 2.1540e-02 0:00:03 13 I~ XY Plot Report Type
88 7.1160e-02 1.5515e-03 2.5128e-62 1.7966e-03 1.0572e-02 2.5095e-02 0:00:02 12 = - off B

iter continuity x-velocity y-velocity z-velocity k  epsilon time/iter P4
89 6.9865e-82 1.1599e-63 1.6419e-63 1.3847e-03 1.1357e-82 2.8770e-02 0:08:04 11 Pulse Mode Sy ‘
90 7.2072e-02 9.9051e-04 1.3633e-03 1.3318e-03 1.2208e-02 3.3656e-02 0:00:03 10 o .  Step by Step
91 6.9370e-02 1.0220e-083 1.3296e-63 1.2451e-03 1.3362e-02 4.0243e-02 0:08:02 9 Continuous N )
92 7.2283e-82 1.1162e-83 1.8941e-83 1.6645e-03 1.4422e-02 4.6862e-82 B:080:01  Single Report to I Track Single Particle Stream
93 1.0902e-01 2.5596e-03 4.2857e-03 3.9974e-03 1.5800e-02 5.3417e-02 0:00:01  File Coarsen

8
7
94 8.6477e-02 2.49250-03 3.8521e-83 2.7445e-03 1.7800e-02 6.0322e-02 0:08:02 ]
95 7.5370e-82 2.4552e-83 6.1628e-83 2.8398e-83 1.7513e-82 6.3826e-02 0:88:01 5
96 9.1776e-02 3.2893e-83 5.2137e-63 4.0437e-03 1.8858e-02 6.4266e-02 0:08:01 4
3
2
1
-
[

L |t I

Release from Injections

07 8.6421e-02 2_3840e-03 2.0384e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:06:00
98 7.8711e-02 2.4632e-03 4.5204e-63 2.9313e-03 1.4979e-02 5.5938e-02 0:00:01
99 8.1142e-02 2_2630e-03 3.8277e-03 3.0516e-03 1.3515e-02 4_7308e-02 0:00:00
iter continuity x-velocity y-velocity z-velocity k  epsilon time/itel
100 7.5074e-02 2.4929e-03 5.4321e-63 3.0352e-03 1.1658e-02 3.8474e-02 0:00:00

Error: render-generic: Ho rendering surfaces have been set.
Error Object: if Display |  Pulse Track Close Help

Error: FLUENT received a fatal signal (SEGMENTATION UIDLATION).
Error Object: {)

> number tracked = 75, escaped = 6, aborted = 8, trapped = @, evaporated = B, incomplete = 75
nunber tracked - 75, escaped - 8, aborted - 1, trapped - 8, evaporated - 8, incomplete - 7h
nunber tracked = 3300, escaped = 4, aborted = 61, trapped = 0, evaporated = 0, incomplete = 3235

Fate Humber Elapsed Time (s) Injection, Index

Hin Hax Aug  Std Deu Hin Hax
Aborted 61 2.481e-001 3.035e+000 1.161e+000 6.281e-001 injection-0 93 injection-0 272
Incomplete 3235 L.745e-001 4.7492+001 1.529e+001 1.481e+001 injection-0 105 injection-0 59
Escaped - Zone 5 4 2.624e-001 1.98ke+000 §.583e-001 6.696e-001 injection-8 32 injection-0 587

(*)- Mass Transfer Summary -(*) |

Fate Hass Flow (kg/s)

Initial Final thange
Aborted 6.557e-009 §.557e-009 0.000e+000
Incomplete 1.000e-003 1.000e-003 0.000e+000
Escaped - Zone 5 1.729e-010 1.729e-818 0.0000+000

Bl L = e b e




» With Velocity Magnitude 10.8

Error Object: #f

Error: FLUENT rec
Error Object: ()

> number tracked
number tracked
number tracked

Fate

Aborted
Incomplete
Escaped - 2one 5

Fate

Aborted
Incomplete
Escaped - Zon

Fate

Aborted
Incomplete
Escaped - Zone 5

Fate

Aborted
Incomplete
Escaped - Zone 5

e 5
number tracked = 3300, escaped =

eived a fatal signal (SEGMENTATION VIOLATION).

= 75, escaped = 0, aborted
75, escaped aborted
4300, escaped - 4, aborted

0, trapped = 8, evaporated =
trapped = 0, evaporated = 8,
61, trapped = 8, evaporated =

Number Elapsed Time (s)
Hin Hax Avg std Dev

File Grid Define Solve Adapt Suface Display Plot Report Parallel Help
93 1.0902e-01 2_5596e-03 4.2857e-03 3_.9974e-03 1.5890e-02 5.3417e-02 0:00:01 7
94 8.6477e-02 2_4925e-03 3.8521e-03 2.7h45e-03 1.7800e-02 6.032%e-02 0:00:02 &
95 7.5370e-02 2.4552e-03 6.1628e-03 2.8390e-03 1.7513e-02 6.3826e-02 0:00:01 5
96 9.1776e-02 3.2093e-03 5.2137e-63 4.0437e-03 1.8058e-02 6.4266e-02 0:00:01 4
97 8.6421e-02 2_3849e-03 2.9284e-03 3.2673e-03 1.6835e-02 6.2017e-02 0:00:00 3
98 7.8711e-02 2_4632e-03 4.520he-03 ?.9313e-03 1.497%e-02 5.5938e-02 0:00:01 2
99 8.1142e-02 2.2630e-03 3.8277e-062 3.0516e-03 1.3515e-02 4.7308e-02 0:00:00 1
iter continuity x-velocity y-velocity z-velocity epsilon time/iter
100 7.5074e-02 2_4929e-03 5.4321e-63 3.0352e-03 1.1658e-02 3.8474e-02 0:00:00
Error: render-generic: No rendering surfaces have been set.

6, incomplete = 75
incomplete = 74
0, incomplete - 3235

Injection, Index

Hax

61 2_h81e-BO1 3.035e+000
3235 4.745e-001 4.749e+001
4 2.624e-881 1.984e+008

1.161e+000 6.281e-001
1.529e+001 1.481e+001
9.583e-001 6.696e-081

(*)- Mass Transfer Summary -(*)

Hass Flou (Kg/s)

Initial Final thange

6.557e-009 £.5572-009 0.0000+000
1.000e-003 1.000e-003 0.000e+ 600
1.720e-010 1.720e-010 0.000c+600
2, aborted = 61, trapped = 0, evaporated =
Humber Elapsed Time {s)
tin Hax

Avg  Std Dev

injection-0 93
injection-0 165
injection-8 32

9, incomplete = 3237

Injection, Index
nin

injection-0 272
injection-0 59
injection-8 587

Hax

Particle Tracks =
Options Style Color by
% Node Yalues ‘Iin: j ‘Pﬂrlitle Variables... j
¥ Auto Range ;
% Drow Glidg Style Attributes ... ‘Parlitle Residence Time j
™ X Plot Report Type
=  off ’07 ’07
Pulse Mode ¢ g”"":a’\s’ |
te| te|
£ Continuous P oy Step
& Single Report to I Track Single Particle Strcam
 File Skip Coarsen
& Console 1 Ao A 4
Release from Injections = =
Display |  Pulse Track Close Help

61 3.890e-861 3.417e+800 1.259¢+880 6.978e-061
3237 4.148e-001 4.732e+001 1.530e+001 1.481e+001
2 6.631e-001 1.590e+008 1.126e+000 4.634e-001

(x)- Mass Transfer Summary -(x)

Hass Flow (Kg/s)

Initial Final thange

5.740e-009 5.740e-009
1.8002-0803 1.600e-803
5.786e-811 5_785e-811

0.000e+6800
0.800e+ 800
0.060e+ 600

injection-8 91
injection-0 210
injection-8 47

injection-0 273
injection-0 419
injection-0 46




