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Design Program of impellers of Vacuum Cleaner
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ABSTRACT

In this research, we developed a computer code that designs a compressor impeller, which serves as an
essential component of a vacuum dleaner, and predicted its performance. The TEIS model originally
developed by Japikse(1985), and the mean line analysis are combined to design the centrifugal impeller
optimally. In this program, the inlet geometry is designed by using the mean line analysis, and with
assumption of resonable exit blade angle, the optimal geometry is searched by means of TEIS model and
iterative scheme. The performance of designed impeller was compared with experimental data, and the
far-field noise by the rotating impeller is also predicted.

J|5AY @ : Fluid angle between meridional and absolute
velocity
A : Area & ' Deviation angle
b : Height of inlet and outlet o : Density
C : Absolute velocity P : Pressure
D : Diameter R : Gas constant
h : Enthalpy W : Relative velocity, Work
T : Temperature

m’ : Mass flow rate
B . Fluid angle between meridional and reltive
velocity
& - Secondary zone area ratio
X ° Secondary zone mass ratio
Ma @ Mach number
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2 © compressor outlet

3 ¢ diffuser inlet

4 diffuser outlet

th : diffuser throat

s : secondary zone

P : primary zone

m : meridional, mixed zone
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