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Abstract

Recently, the importance and necessity of engineering analysis has shown a steady growth. However, researchers working in

small and medium enterprises know little about the usefulness of engineering analysis and suffer from lack of technical

knowledge. Axial fan is air fluid machinery in various fields of industry such as automobile, electric appliance, and heavy

machinery. It is also a time and budget consuming equipment to develop the axial fan through physical experiments. In order to

overcome this problem, we have designed and developed a web-base automated simulator for axial fan’s fluid analysis using

supercomputer. Automated simulator means that all of processes for engineering analysis including pre-process, solving, and

post-process can be performed automatically without user intervention after transferring fan model(CAD files) made by user.

After executing the simulator with some parameters, user can receive the report including pressure P and flow rate Q. In this

paper, we introduce the architecture of our easy and efficient automated engineering analysis simulator, related techniques and

result of development.
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Figure2 Automated Process of Axial Fan Development
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Figure3 Automatic Mesh Generation Process
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Figure4 Automatic Boundary Condition Setting
24 A5 FA
e 3l AtEE A diolHE Aoz ofn|A|skste

AAANA A}, olwl, AAR AJAHS A excel Ee
html 2 RS 2 f&u} ol 1&s5e AEo] oF 30emel @

o= 371e Edlol=E JHaL gloH, el V| SEg A7
0.03, gjxlelele) 71 <Eg] =7 02, 1000rpm, 0.6m/sec®] =
W 2o A3 Aoty Eol= | HEe A &=
(relative velocity), Bl EHE oy=] @l 2/FHe] ok 55 ov
Ag gelgt = glom, S+ e 451Pac] YshEe 1%
O~

T ME]'.



[ JoblD | 88 (2008-02-11 2 F 3.00:13) i
[ Inlet 72 [

“Folder | diWCDSWFTPWleesm#a3 |
o |

&l |

L RE |

Y

Fan Pressure(back)

Turbulent Enaray Fan Pressure(Front)

I [t o

1l = A
Section Pressure ‘elocity Yelocity(Zoom in)

Figure5 Result of Analysis
3. AIAH MA|

3.1 A2 AA
79 f5sla AFssia2E
e}k A= AAE CAD 9
Agsta, e geHES

A dlolHE
Aol S oAl AFss)
ot L R o] %] g}t
AL Al AE3te) AFEstA| 2282 Pentium dual 3.0 GHz,
3GB RAM 3t=9]o19} WindowsServer2003-S &3 A4A = A&-a}
o, FHAFEE BMp690 71502 AIX 508 SAAAR AL

3,

fuA

9
[e]
R

)
A WAWW
il T—

transmit CAD file and
parameters

Fan Simulator

Fan Desian Engineer

—
—

Supercomputer

transmit the result(report)

Figure6 System Structure and Processes

32 74 2%

AAAE fpE Baf W 2
AFEspA| 28l A4t
T 53 AAEe M s fs) dad geEs
sokstn, steprlefe] et Al W&
N AP e Asoz Fum, ALgAR=
Ay HuAE WA ik

Axrd

“ o

.
=,

=

rl

o et 270 CAD
73 2 by

Option @
~Pre-proces ~Solver
Fan RPM 1000
Base octree size IF Cerenie W
[ ——] Turbuence model [P e =l
Hub 0.002  Time Dependent
Blade 0.002
Blade tip 0.002 Start Cyde End Cyde dt
Blade leading 0.002
Blade traiing 0.002 B [s [o.0001
No. of layer 2
TAUDT Courant MNo. - Steady
Tester —————————————————— o 0.8 & Unsteady
Base octree size |1—
~File sar ~Inlet Condition
[T M - [hm (o3 |
rout le(cyde um | Qm~3/s
e S | O | o
Outer wall 0.002 ; 1
No. chlayer £ Restartfile |5 4
5
£7I% Cancel
Figure7 Interface for Parameter Setting
Level Section Parameter
Base octree size
Hub
Blade
Fan ) ) Blade ti
Prism Thickness D -
Blade leading
Blade trailing
Pre-process
No. of layer
Base octree size
. Shroud
Computational
. . . Outer walll
Domain Prism Thickness
Outer wall2
No. of layer
RPM
General Convergence
Tubulence model
. Start/End cycle
Solving
Ti dt
ime
Dependent IAUDT
ependen
P Courant No.
Analysis model(Steady/Unsteady)
. fld file(cycle
File Save (cycle)
Restart file
Etc.
Inlet
. Q (flow rate)
Condition

Table 1 Parameters for Pre-process and Solving
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