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Patterns and Characteristics
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ABSTRACT

For the improvement of the pump characteristics in the partial capacity range, it must be verified that
the influence of the impeller design factor on the internal flows and the influence of the impeller internal
flows on the pump characteristics. In this paper, in order to understand the influence of outlet angles on
flow conditions and characteristics of a mixed flow pump, experiments were carried out for four kinds of
impeller, which have the same inlet angle distributions and meridional section shapes. Results shown that
separation and stall in the partial capacity range were enlarged by the outlet angles. The relationship
between the separation and the stall at the impeller and the discharge flow conditions were clarified.
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Fig. 1 Schematic of test pump

3H -~
g N S
-§) M —m— 1.2
s ~a—1-3
% 1L 3 4
& Baoatind
0 5 L H L Y L 1 i L 3
0.4 0.1 6.2 0.3 64 0.5 0.6 0.7 0.8 09 1.0
s/L:
{a} tip side
40
20l eIl
&
E" (1.2
= e 1-3
% 20 ¢ 14
& A, o
16 P ST ST SO SO SO WO S T
6.0 0.1 0.2 0.3 0.4 0.5 8.6 0.7 6.8 0.9 1.0
s/L
(b} mean side
60 ¢
~ 56 |
g
= L et —
2
g 40 L ~ {1
£ —a—1-2
] © e 1-3
eAr —x— 14
20 P SO ST S S S N S S
0.0 0.1 6.2 0.3 0.4 0.5 0.6 0.7 0.8 8.9 1.0
s/l
{c) hub side

Fig. 2 Impelier design angle distribution
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Fig. 4 Meridional velocity distribution at impeller outlet
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Fig. 5 Circumferential velocity distribution at impeller outlet
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