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A NUMERICAL STUDY OF VANE TYPE DENTAL AIR-MOTOR WITH 7MINI HOLE OF AIR-OUTLETS

Jae Wook Kim, Sung Rae Kim, Kyung Jin Ryu and Dong Joo Song

The air-motor unit of the hand-piece had not been developed inside of the country yet. Therefore it needs
some research works. The objective of this study is to investigate the effect of the many mini holes at the outle of
the air-motort. The flowfields analsys has been conducted by the immersed solid method using ANSYS 12.0 CFX.
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Fig. 4 Grid convergence test

Table 1 Solver conditions and test conditions

. . Incompressible
Air properties .
Density : 1.185kg/m3
Turbulence model k-Epsilon

Immersed solid
0.0026087 [s]
2.817396 [s]
23,000 RPM

Rotor rotating method
Time step(1°)
Total time(1080%)
Rotor rotating

Table 2 Boundary conditions

Location Boundary conditions
Inlet () 3 atm (gage pressure)
Outlet | @, | Atmospheric pressure
Wall @,® | Non slip adiabatic wall
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Fig. 5 Grid system of housing

Fig. 6 Grid system of rotor and vane
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Fig. 8 A comparison of the torque of Type 1 and Type 1(R)
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(b) Reverse direction of Type 1(R)

Fig. 9 Pressure contours at maximum torque
of Type 1 and Type 1 (R)
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(b) Pressure contour of Type 2 (R)
Fig. 12 Pressure contours at maximum
torque

Table 4 Torque of various types

Minimum Maximum Average
(N'm) (N'm) (N'm)
Theory 0.0276629 0.0433726 | 0.03867278
Type 1 0.0135912 0.0215537 | 0.01814359
Type 1(R) | 0.0112607 0.0215824 | 0.01664062
Type 2 0.0168834 0.0264666 | 0.02184109
Type 2(R) 0.0125518 0.0234306 | 0.01788549
Type 3 0.0154930 0.0258488 | 0.02046017
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