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ABSTRACT

In this study, the effects of the impeller shapes on the pump performances of the non-clogging
and the screw-type centrifugal pumps are experimentally studied. The characteristics of total
head, efficiency and power of the non-clogging pump increase as the number of vanes increases.
The screw-type centrifugal pump with the linear-shape vane shows a little better performance
than that of the screw-type centrifugal pump with the curved-shape vane. The differences in the
characteristics of total head, efficiency and power are, however, insignificant. Therefore, it is
advisable that, considering the convenience of pump manufacturing, the screw-type centrifugal
pump with the linear-shape vane should be used. This study also compares the pump
characteristics of the non-clogging pump and screw-type centrifugal pump. The characteristics of
total head and efficiency of the non-clogging pump are better than those of the screw-type
centrifugal pump. The screw-type centrifugal pump requires more shaft power than the
non-clogging pump.
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Fig. 1 Non—clogging pumps- with different impeller shapes:
{a) closed single vane type, (b} open single vane
type, () closed single passage type, (d) closed
two passage type, (e} open two passage type, ()
closed three  passage type, *(g) open  three
passage type, (n) free flow type
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Fig. 2 Geometric configurations of testing impellers :
(a) non—clogging pump with one vane,
{b} non—clogging pump with two vanes,
(c} non—clogging pump with three vanes,
(d) linear screw-type pump, (e) curved screw-type
pump

Table 1 Specification of the non—clogging pump and motor

Specification Value
Capacity range 0~5 m*/min
Non- Head 12~28 m
clogging Inlet diameter 150 mm
Pump Outlet diameter 125 mm
Impeller diameter § 219 mm
Power 22 kW
Voltage 380V 3 ¢)
Motor
Pole 4
Frequency 60 Hz
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Table 2 Specification of the screw-type pump and motor

Specification Value

RPM 130 | 1560 | 1780

Capacity range 0 - 1723 nf/min
Serewt Head 99 - 24 m
Puy:p Inlet dia.meter 100 mm

Qutlet diameter 80 mm

Impeller diameter | 221 mm, width 156 mm

Power 3.75kW 75 kW
Motor || Voltage 20V_(3¢)
(TBTE)| pole 4

Frequency 60 Hz

Pressure gauge

.
Vacoum
i

Tacho meter

Fig. 3 Schematic diagram of the experimental apparatus
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Fig. 4 H-Q, #-Q, and Lp-Q relationships of non-
clogging pump for different number of vanes 4
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Fig. 8 Corhparison of pump characteristics between
screw—type centrifugal pump and non-clogging
pump
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