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ABSTRACT

Mass flow amplifier, which is an aerodynamic device, makes air flow increased by ejecting small amount of compressed air
with Coanda effect. In this study, the flow characteristics of a mass flow amplifier were studied with various flow conditions
and geometrical configurations. In order to improve the performance of mass flow amplifier, various values of clearance,
diffuser angle and the aspect ratio of induced flow inlet to outlet were considered as design parameter. Furthermore, four
different pressure conditions of compressed air were also considered. Numerical study was performed using the commercial

CFD code, ANSYS CFX 14.5 with shear stress transport(SST) turbulent model. The results of pressure and velocity distributions

were graphically depicted with different geometrical configurations and operating conditions.

IS4y
D. : 4&537] 4T AE
D : =4 37 f44 AF
D, : E&T A7
L A% g9 e 4ol
L, : A% /5 557] 4o]
L; : 9 2o 4ol

E

1o

97

o

ShER] 3O R ol F shbs 24 Age

2 fAsHs Aol #ATAANN S5 @ 3k 1)

Fig. 1 Mass flow amplifier
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Fig. 2 Flow domain of the modeled mass flow amplifier
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Fig. 3 Coanda effect

Table 1 Geometric details
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Fig. 4 Grid systems.

Table 2 Boundary conditions

Name Diameter, Length, angle
D. 10 [mm]
D 47 [mm]
D, 52, 60, 70, 80, 89 [mm]
Dy/D; 1.1, 1.2, 1.3, 14, 1.5
L 150 [mm]
L, 99.5 [mm]
L; 150 [mm]
0.1, 0.2, 0.3, 0.4, 0.5 [mm]
@ 25,20, 15°
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Name Type Pressure
Compressed air inlet Inlet 0.4 [MPa]
Induced air inlet Opening 1 [atm]
Outlet Opening 1 [atm]
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Fig. 6 Effect of clearance on the velocity vector distributions
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Fig. 7 Effect of compressed air pressure and clearance on the
flow rates of compressed air inlet (a) and Induced air inlet (o)
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Fig. 9 Effect of aspet ratio on the velocity vector distribution
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Fig. 10 Effect of compressed air pressure and aspet ratio on
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Fig. 11 Effect of diffuser angle on the total pressure distribution
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Fig. 12 Effect of diffuser angle on the velocity vector distribution.
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Fig. 13 Effect of diffuser angle on compressed air inlet (a) and
induced air inlet (o).
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