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Flow Analysis of Pneumatic Tubes by Computational Fluid Dynamics
Tomoya SUZUKI", Eiji MURAYAMA", Yukio KAWAKAMI™

In order to operate correctly the complicated pneumatic system, it is necessary to investigate the flow
characteristics. Therefore in this research, the geometric model is created for a flow path and performed fluid
measurement conducts fluid analysis for the flow of the air in a difficult flow path by Computational Fluid
Dynamics. And the flow of air is visualized from an analysis result. Finally, comparison and examination are
performed for the flow characteristic by the difference in the flow path.
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Fig. 1 Model of c1rcu1ar tube
with expansion space
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Fig. 2 Pneumatic experiment circuit
Table 1 Simulation conditions

Circular Tube
$4[mm] X 250[mm)]

I

Fluid Air - ideal gas
Temperature[K] 298
Inlet Mass Flow rate[kg/s] 0.0150

Outlet Pressure

[MPa(gauge)]

Turbulence Model Standard k-& model

Pressure-Based

Solution Method Coupled Solver

SIMPLE
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Fig. 3 Result of simulated pressure
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Fig. 4 Result of simulated velocity
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Fig. 5 Result of simulated velocity in
expansion space
Table 2 Result of experiments and simulations

Experiments CFD Results
Values
0.0150
Inlet Mass 0.0150 Boundary
Flow rate[kg/s] condition
Outlet Mass
Flow rate[kg/s] 0.0150 0.0151
Inlet Velocity[m/s] 139.4 164.2
Inlet Pressure
[MPa(gauge)] 0.5 0.451
0
Outlet Pressure
0 Boundar
[MPa(gauge)] conditior):
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