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FLOW ANALYSIS AND PERFORMANCE EVALUATION
OF HIGH PRESSURE DOUBLE STAGE RING BLOWER

K.D. Lee' and K.Y. Kim™

In the present work, flow analysis has been performed for side channel type double stage ring blower by
solving three-dimensional Reynolds-averaged Navier-Stokes equation. Shear stress transport model is used as turbulent
closure. The commercial CFD code CFX 11.0 is used for the calculations. Each of two stage is calculated
separately and the second stage inlet flow is same as the first stage outlet flow so that consecutive calculation is
possible. Velocity and pressure fields have been analyzed at the mid-plane between blades. The numerical results are
validated with experimental data for head coefficients at different flow coefficients.
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Fig. 2 Geometry of ring blower

Fig. 3 Shapes of computational domain
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Fig. 4 Computational grids for analysis
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Table 1 Condition for numerical calculation

~ Rotational speed 3,500 rpm
Waorking fluid , Air
. ' Total Pressure 0 Pa
First stage Temperature 298 K
Inlet ot Pochile of
Second stage Out (?t rofiie o
First stage
Outlet Mass flow
Turbulent: closure SST model

Number of impeller blades 55
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Fig. 5 Comparison between computational and experimental data
for performance curve
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Fig. 6 Pressure distributions on casing surfaces

N

138.89
115.83
92.77
69.71
1 46.65

23.58

0.52
im s~-1]

Fig. 7 Velocity vectors at impeller cross section
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Fig. 8 Pressure distribution at impeller cross section
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Fig. 10 Pressure distribution at mid plane between blades
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Fig. 11 Velocity vectors at stripper cross section
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Fig. 12 Performance curve with variable stripper clearance
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Fig. 13 Polytropic efficiency to variable stripper clearance
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