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INTERNAL FLOWS IN AIR PUMP OF ROBOT CLEANER

J.W. Kim*1 and I.H. Seok2

Traditional vacuum cleaner adoptsa highly rotating centrifugal impeller for generating suction region at lower 
pressure. The rotational speed is very high at 35,000 to 40,000 rpm and accessory structure such as a circular 
brush at the base plate of the cleaning devices is equipped for gathering dusts. Highly rotating impeller is effective 
for low pressure generation but causes noise problems. Recently, the unwanted noise is removed by installation of
air-pump, instead of a centrifugal impeller, and the internal flows of the modified system are estimated in numerical 
and experimental approach, respectively.
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Fig. 1 Photos to show inlet duct of arr pump vacuum cleaner

Item Dimension [mm]

Fan outer diameter 30.25

Fan inner diameter 19

Number of blades 4

Table 1 Geometry of Air Pump

Fig. 2 Flow path of dust

2.2 
CFD

SC/Tetra 7.0[3] .

,
, ,

Table. 1 .

 2.2.1 

, .

(1)

(2)

Standard k- , Standard k-
k

.

(3)

(4)

(5)

, .

         



Fig. 3 Computational tetrahedral mesh for pump housing

Fig. 4 Dimension of vacuum cleaner performance test region

Fig. 6 Distribution of flow and pressure on a cross section a

Fig. 5 Positions of pressure and velocity measurements
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Fig. 7 Same as Fig. 6 except for b

Fig. 8 Same as Fig. 6 except for c
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