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Abstract: Conductance is a concept contrary to flow resistance and is extensively used as a flow index on
how easily fluid is transported through a pneumatic pipe or fluid device. However, research on flow
conductance is very rare to date, and a systematic investigation is needed for the standardization of pneumatic
devices. In the present study, a computational fluid dynamics method was applied to solve the compressible
Navier-Stokes equations with two-equation turbulence models. The present CFD results were validated with
existing experimental data. The conductance values and friction factors at the inlet and outlet of a pneumatic
pipe were used to assess the flow rates. The present results showed that the conductance depends on the
pressure ratio at the inlet and outlet of a pipe.
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Table 1 Numerical conditions used in the present

study
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Fig. 1 Comparison of computed Conductance distributions
with experiment
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Fig. 2 Computational domain and boundary conditions



434 74 - Ruoyu Deng - 73]5

RECR I E

4
o] W37l AYE 2o nAE kS

geju)e =
Avet7] $le A7del sl UeEhie Fig 339 2
o =Fe] E7EEP)S W R uAgstal
AP ThFA shel rEuE Wsh

A uvElt #e A4S 44 D=3mm, 6mm,

2 9oizl AAl FFaT A () ol§ste] A

=
22
iib)
=
rlr

tlo T2 g
B
I
o

= oy
N
A
=2
)

R
)
494
(T

= d
2= 7k, 71e717F AA= BE

re 1%l
N o2 S
)3
=
1o
=
o
&
lo
ry
Y
i
i
o
=
=)
&
0a
N
_E

d Ty
K

to x&

13
N
lo
1A%
u M
o
=
_0|L

oo
&
1 e
=)
ol
-
rr
olN
)

B o
ok

rr

2 O o
olN
N
oY
-

)
oz
o
T
=
gy, N
rlo _E
=)
o ok

3@ m )

=

ol ok
ox

N

[N

QL

rlr

o,

o

o

fz

o

)
fu
i
o
=}
=)
&
s
2
o
o ¢

H 4o 9oy
o ood N &L
o

S
m =

<
oo

§ = o
=

N H
I
N

;N
4 e

=
0]

(9]
o

Mo i

PF

&3
[0}
(o)
i
m
o
>,
e
Ll
-0,
ofo
ol

o #e]

d
i

N
N
lo

[o
)
r)f N
QL
3t
O
o
o
iy
N
5

1o,
e
4
=
R
o
=
rlo
A
L -
do
>
_0|L
)
rlr
tlo (e
e hins
-

%
rr
N
R

)

oy
i)

TRRS v How g ), npRA S

8.0E-08
¢ Exp.data.Ref.[1]
7.0E-08 =#=Present CFD (D=3mm)
=Present CFD (D=6mm)
6.0E-08
=&=Present CFD (D=10mm)

Conductance C,
~ w £ 70
=] =] =1 (=3
= = = =
S O T
oo o0 <0 oo

s Ml T
1.0E-08
’

0.0E+00

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Pt2/ Ptl

Fig. 3 Comparison of computed Conductance distributions
with experiment
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