I———————§—§—§—§—§—§—§—§—§—$—$—§—§$§$—$—§—§—§—€—§—€—§—§—§—§—§—§—§—§—§—§—§—§,§S§§S§_—_—,.,
. 2019 Users Conference of Tianfu Software

7/

Consideration of Analysis Accuracy
of Box Fan using TCFD

Shigeyuki TOMIMATSU (DMW Corporation)
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-
A lot of turbomachinery companies use ANSYS CFX. Sometimes,
CFX results are a lot different from experimental results.

¥

In this case, it 1s occasionally difficult to improve the analysis
accuracy by changing a mesh model, a turbulence model, and so on.

\ 4

In this study, the analysis accuracy of TCFD i1s considered using the
benchmark which is not simulated using ANSY'S CFX with accuracy.

This box fan benchmark is provided by the Industrial Committee for
Supercomputing Promotion (ICSCP). (Japanese)
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Casing Boss Strut Blade

Rotational speed : 3000min-!

&5 DMW corpoRATION



Pinlet :
(0, 0, 0.572)

Poutlet :

(0, 0, -1.1)

Pressure Difference (Pa) = P - Pinjet
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Flow Rate (m3/min)
BO1 2.3600
et B02 2.2612
*;‘wg@? BO03 21862
L. %ﬁ%ﬁiﬁﬁ:ﬁ | i B04 2.0585
Mesh Model by ICE BOS 1.8422
(13M Cells, 3M Nodes)

Software : ANSYS CFX Ver.18.2

Turbulence Model : SST, ke

Fluid : Air

Rotor-Stator Interface : Frozen Rotor

Wall Function : Automatic (SST), Scalable (ke)
Analysis Type : Steady State
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Suction Side Pressure Side
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Pressure difference (Pa)

12

10

7/

2185step o
7 Convergence criteria:
; RMS values of the
\M— M, .
< velocity (u, v, w) and the
T pressure are less than 1.0
.___.#,————‘/,.7'\“ ‘\ 2813step X 10-4.
S\
2173step \ \ o _
| e % % Calculation is basically
| st \\ conducted until 5000 step.
=i \\t\ The number on the graph
P \ means the convergent
i step.
18 1.9 2.0 2.1 2.2 2.3 2.4

Flow rate {m?®/min)
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Mesh on Blade Surface

3 times
* Improved blade surface mesh only



l\-

Number of - -ial Number of
Mesh on blade height prism layers
surface

A Original 0.065 1.2 4
B 0.5x 0.065 1.2 4
C 1x 0.065 1.2 8
D 1x 0.0325 1.2 8
E 1x 0.0325 1.1 8
F 2x 0.065 1.2 4
G 2x 0.0325 1.2 8
H 3x 0.065 1.2 4
I 3x 0.0325 1.2 8
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——| ——|
0 | 0 |
1.8 1.9 2.0 2.1 2.2 2.3 2.4 1.8 1.9 2.0 2.1 2.2 2.3 2.4
Flow rate (m?/min) Flow rate (m?/min)

ke SST

It 1s almost impossible to conduct this analysis with accuracy by CFX.
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3.2M cells
This mesh model is made by TCFD.
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Suction Side

Pressure Side




4
-
(=3

Software : TCFD Ver.18.10

Turbulence Model : SST

Fluid : Air

Rotor-Stator Interface : Mixing Plane
Wall treatment : Standard wall functions
Analysis Type : Steady State oo

[ e X 00 6 B3t B B C 2 BECEQ [wOm
Ba

HARPTBERAAIIN RendorVien] @ 80 & x|
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20

1o

Pressure Difference (Pa)

—$= cxperiment

””\ —& CFX-SST

15

—i— TCFD-SST
s TCFD—::-rim:sh\

In this analysis,
the mesh model

made by ICEM 1s
used.

1.

&

1.5 2 21 P 2.3 2.4 2.5

Flow Rate (m3/min)
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Turbulence Wall Time
-

CFX-SST ICEM

TCFD-SST TCFD SST TCFD 0.5x
TCFD' TCFD SST ICEM 1.5x
orimesh

In the case of TCFD analysis, it is better to make a mesh
model by TCFD.
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T
* Analysis accuracy of ANSYS CFX and TCFD is considered.

* According to the result of ANSYS CFX, pressure difference 1s
underestimated in the lower flow rate range. This trend 1s not
improved by changing the mesh model, turbulence model, and so
on.

* According to the result of TCFD, analysis accuracy is better than
ANSYS CFX.

Future work

TCFD will apply to pump simulation.
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