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The closure of the set of the equations is
simplified to the determination of the turbulent
viscosity µ

t
, which is usually determined by

introducing the equations of the turbulence model.
For this case, a two equation k-ε turbulence model
was applied [9] and [10]. Additional equations read:
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Fig. 1.  Mesh model of the impeller, diffuser, return channels and the electrical motor.
Outlet region is not shown here.
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Fig. 3.  Closed loop test rig

Fig. 4. Pressure/volume flow characteristics curve of the vacuum cleaner suction unit under operation
with air. Dots show measurement point at a high volume flow Q

1
=1.46Q

n
 (measurement point 1)

and at nominal flow Q
2
=Q

n 
(measurement point 2).
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Fig. 6.  Trajectories of a single measurement at nominal flow after the rotation into a single blade
channel
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Fig. 7. Envelope of average trajectories of 15
measurements at Q

1
=1.46Q

n
 in n

1
 =336.8 rpm.

Dashed line indicates the middle line of the blade
channel.

Fig. 8. Envelope of average trajectories of 15
measurements at Q

2
=Q

n
 in n

2
 =359.5 rpm.

Dashed line indicates the middle line of the blade
channel.
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