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ABSTRACT

To evaluate the stability of a pneumatic conveyor system, a flow analysis and structural analysis were
performed using the FSI technique. Prototypes were fabricated and verified. As a result of the flow analysis,
the maximum pressure applied to the device was calculated to be 0.55 MPa. The structural analysis
determined that the maximum stress was 131 MPa and the yield strength of the structure was less than 205
MPa. The safety of the system was confirmed by the fact that no deformation occurred during the
manufacturing and operation of the prototype.
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Table 1 Boundary condition of flow analysis
L Inlet-velocity Outlet-pressure
Wall condition (m/s) (MPa)
Fixed 20 0 (Gage pressure)

A

Changes in structure |
(Location, Shape)

Fig. 3 FSI concept

3.2 7354

71t Aulolo] AX 9 3D FEIAH Ede
ALY A&HE A8l Fig 49 2ol FA7 75
st Zdlolo] AXeo] EANES Zd=E ST
ol EA dtel AA 48mm<l 2719 WEE F
S FAZF FYE, A 115mmed BA ste
2 fFA wAYstE gdelH, {52 @nivt
23 N2 FYPHEE BAo JHe Hoz HF
=g

2ol  Skewness#k< 37| 98] Virtual

Topology 7]%5& °l&st] HBFH AAE E4tA
Fom, ARl A7|E HAHeA 24t F5
2499l Elements = 81,83170°]3, Nodes
16,438 7] o] T}Hol,
F71% ZAulolo] Ao
4 fEela, 3719 &

GEe MY B NS
Sofl ) HESF vhob

) mEp> Outlet

Fig. 4 Flow analysis model

Table 2 Property of flow material

Material Density(kg/m®) Viscosity(N/m - s)
Air 1.225 1.7964x10°
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Table 3 Property of STS304®

. Yield strength Young's modulus
Material (MPa) (GPa)
STS304 205 203
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