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Abstract: In this study, the numerical analysis of a turbulent flow around both a staggered and an inline tube
bundle was conducted using ANSYS CFX V.13, a commercial CFD software. The flow was assumed to be
steady, incompressible, and isothermal. According to the CFD Best Practice Guideline, the sensitivity study
for grid size, accuracy of the discretization scheme for convection term, and turbulence model was conducted,
and its result was compared with the experimental data to estimate the applicability of the CFD Best Practice
Guideline. It was concluded that the CFD Best Practice Guideline did not always guarantee an improvement
in the prediction performance of the commercial CFD software in the field of tube bundle flow.
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Fig. 1 Schematic diagram of test rig for a
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Fig. 2 Schematic diagram of test rig for an in-line
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Fig. 3 Grid system for the staggered tube bundle

Ky}
i
N
B
IS

9
a
SR
H
7
u\llo
(%)
S
=
2
o
P‘L
rr

i

O

T P O - < N e O
1 A R o o2 38

AN (o]
%
S o ofN

SIS
o — —
o'

ot i)
T L
PRSI =)
< N
i)

ol
S
é .

A 1 K1 oo o o
N

(e}

X

[T

by

o

MEOH I X o

4.1.1 AKX} ozt

a

@)
=
O
o
+

>
=
=
)

e
=
=X

ot ol

Fig. 4

=8 *

scheme)©] A&
Fewd

7
3 ]l M €]
Fol 4.0%E 2833

Lo do e
=
o o

I 5

)

BN

A i
lo

off ox nk M

e = 1o

(]
\O
(9%)
g
w1
il
0,

upel 2 oA

HaA A% ndE o

o
T
=
el
o

|
4

)

o

7T

¢

o
N
5

=
>
gt
o
il
%

|

st
it

=2

o

e o rlr o
op
ol

JEJEL*
>~1—|—‘
M—PJ

[\

=T A

oo
ol

—_

L

m

Table 1 Summary of grid system

=

Grid type

w A B C D
arameters
Total | Staggered | 303,264 | 616,554 | 1,052,304 | 2,226,084
node
number | In-line | 139,653 | 312,441 | 552,903 | 1,239,753
Min. Staggered | 0.712 0.710 0.709 0.709
Orthogonal
quality | In-line | 0714 | 0.712 0.710 0.709
Max. | Staggered| 44.8 67.3 89.7 1345
aspect
ratio In-line | 1559 | 23.48 31.44 93.54
Staggered | 12.1 8.66 6.8 1.34
y+
In-line 8.5 6.15 4.84 1.83
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(d) Between row 4 and 5
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Fig. 4 Comparison of streamwise mean velocity
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