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ABSTRACT

Compressors are used in many industries as gas transfer and venting systems. However, there are many cases where
compressors are not used due to various problems such as limited physical space, limited power, and low economic efficiency.
In particular, in a system that delivers by-product gases generated during the semiconductor process to a gas treatment device,
the gas must be transferred quickly to prevent the gas phase change into a solid and block the pipeline. A compact fluid
machine can fulfill all of these conditions and replace the role of a compressor. The flow characteristics of two amplifiers in
serial arrangement conditions were studied. ANSYS Fluent 2023 R1 was used for numerical analysis. The turbulence model was
set to SST (Shear Stress Transport), and the k-w model was used near the wall surface and the k-¢ model was used for the
internal flow to improve the consistency of the flow analysis. As a result, if the twisting angle between the amplifiers is 180
degrees and the inlet of the secondary flow is placed on the streamwise direction of the amplifier, the amplification rate is
improved by an average of 4%. Results also show that if the ratio of mass flow rate in each amplifier is set to 19:1, it can
be improved by 136%.
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Table 1 Boundary conditions applied in this study

Name Flow and model conditions

Turbulence model k-w Shear Stress Transportation

Primary flow |300 K / 0 Pa(Open) Total pressure

Secondary flow | 300 K / 100 LPM Velocity inlet

Outlet 0 Pa(Open) Static pressure

Table 2 Geometrical parameters

Type Parameter Value
Inlet diameter (D) 40 [mm]
Fixed Extension 200 [mm]
Parameter Clearance 0.3 [mm]
Port diameter (d) 14 [mm]
Distance ratio (Z;, /D) 0,12 4
Variable -
Port ratio (H /D) 0, 0.25, 0.5
Parameter
Rotation () 0, 90, 180 [°]
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Table 3 Boundary conditions for the rotational angles with
different values of distance ratio

Case 0 1°] H/D L, /D
1 0 0 0, 1,2 4
2 90 0 0, 1,2 4
3 180 0 0, 1,24

Table 4 Boundary conditions for the port ratio with different

values of distance ratio

Case 0 [°] H/D L, /D
1 0 0 0, 1,2 4
2 0 0.25 0, 1,2 4
3 0 0.5 0, 1,2 4

Table 5 Boundary conditions for the different secondary
flow rates through AAl and AMR

Name Secondary Flow Rate [LPM] -
Case Al AMPR L, /D
Initial 100 100 0,1,2 4

1 200 0 0, 4

2 190 10 0, 4

3 150 50 0, 4

4 50 150 0, 4

5 10 190 0, 4

6 0 200 0, 4
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