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Numerical Study on the Effect of Turbine Shape on the
Flow Characteristics and Performance of Dental Air
Turbine Handpiece

Jeongho Lee* : Sangdo Lee** - Kuisoon Kim**

ABSTRACT

In this paper, the effect of turbine shape on the flow characteristics and performance of dental
air turbine handpiece were studied using CFD. Computations have been performed for many
different cases of the angle between the center-line of nozzle and turbine rotor by using frozen
rotor method that one of steady-state method. The characteristics of turbine rotor for three different
types (flat, concave, gull) were analyzed. Additionally, the turbine rotor of gull type that has better

performance than others was computed for other reflected angles.
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Fig. 1 Cross section of handpiece head

Table. 1 measurement of turbine

@9] (mm)

Turbine | Turbine | Core | Casing | Casing

radius | height | radius | radius | height
4.5 2.6 3 4.6 44
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Fig. 2 Shape of turbine rotor
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Fig. 3 Computational boundary conditions of handpiece

Fig. 4 Computational grid of handpiece
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Table. 2 Average static pressure on turbine rotor

©9)(Pa)
Flat Concave Gull
step 1 156532 161738 160625
step 2 147541 149372 153596
step 3 138256 140459 141847
step 4 141774 143259 143450
step 5 126227 127433 125062
average 142066 144452 144916
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(b) relative vectors

(a) relative velocities

Fig. 6 Relative velocities and vectors at section of
nozzle and rotor
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Table. 3 Average static pressure on turbine rotor

©9l(Pa)
110° 130° 150°
step 1 160625 163353 165865
step 2 153596 156082 156634
step 3 141847 142960 144464
step 4 143450 144362 143957
step 5 125062 124635 119558
average 144916 146278 146096
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(a) reflected angle: 130°

(o)reflected angle: 150°

Fig. 7 Static pressure on rotor at step 2 for gull type
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